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NDUCTION of paralysis of the hemidia- 
phragm has become a standard procedure 
in the treatment of unilateral pulmonary 

tuberculosis. It is supposed to, and in many 
instances does, promote healing by decreasing 
the size of the pleural cavity and by curtailing 
the respiratory motion of the homolateral 
lung. It is a means of inducing local rest and 
collapse. Most logical and most efficacious in 
basal lesions, it not infrequently produces im- 
provement or even healing of apical disease. 
That it should do this is explainable upon the 
basis that practically all of the expansion of 
the lung in a vertical direction, even of the 
apex, is dependent upon the descent of the 
diaphragm. 

The results following the operation are far 
from uniform. Some cases are cured, some 
improved, many unimproved, and others are 
made worse. In any given case it is difficult 
to say what the result of the operation will 
be. For these reasons it has seemed worth 
while to investigate the effect of paralysis of 
the hemidiaphragm upon the distribution of 
respiration and to seek some explanation of 
the variable results. 

It is an obvious fact that when one-half of 
the diaphragm is thrown out of action the 
portion of pulmonary aeration which this for- 
merly accounted for must be made up either 
by an increased respiratory rate or by a 
greater expansion of some or all of the remain- 


ing thoracic parietes. The tidal respiration 
must remain constant. Observations upon 
humans and animals have shown that there 
is no increase in the rate of respiration. It 
can be stated, therefore, that paralysis of the 
hemidiaphragm produces a redistribution of 
the burden of respiration and that while the 
movement of certain lung areas may be cur- 
tailed that of others is increased. It is of the 
utmost importance to know the exact nature 
of this redistribution. 

Were there no local mechanical factors 
which tended to throw a greater proportion 
of the burden of compensation upon certain 
lung areas; one could assume that the respir- 
atory center would distribute it equally by 
causing a greater movement of all of the re- 
maining thoracic parietes. That there are 
such local factors has, however, long been 
recognized. In this paper I wish to point out 
what these are, what is their result, and how 
variations of pathology can alter and modify 
them. 

HISTORY 

Galen observed that contraction of the dia- 
phragm produced an upward movement of the 
ribs to which it was attached. ‘This concep- 
tion persisted until Borelli, from experiments 
on animals and from mechanical considera- 
tions, advanced the theory that its contraction 
tended to constrict the lower thorax and so 
to depress the lower ribs. In 1853 Duchenne 
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published the results of numerous experiments 
on dogs, horses, and humans which contra- 
dicted the work of Borelli and confirmed the 
earlier conception of Galen. Duchenne found 
that in the intact animal stimulation of one 
phrenic nerve with the galvanic current caused 
an increased upward movement of the ribs on 
the stimulated side and that section of the 
nerve caused a corresponding decrease; but 
that opening of the abdomen and evisceration 
produced a reversal of the results. From this 
he concluded that normally the resistance of- 
fered to the descent of the diaphragm by the 
abdominal viscera, especially the liver, tended 
to hold up the dome and serve as a fixed point 
toward which the ribs were lifted as the muscle 
shortened. Duchenne’s experiments were so 
convincing that for 60 years his conclusions 
were not disputed. Although Gerhardt main- 
tained that in certain pathological conditions 
in which the diaphragm was flattened its con- 
traction drew downward the lower ribs, it was 
not until recently (1913) that Hoover serious- 
ly questioned the work of Duchenne and pre- 
sented a mass of clinical and experimental 
observations in support of the earlier concep- 
tion of Borelli. 

The essence of Hoover’s conclusions is that 
the contracting diaphragm exerts a median- 
ward, rather than an upward, pull upon the 
lower ribs and consequently acts as an antag- 
onist of the muscles tending to elevate and 
spread them. He observed repeatedly in hu- 
man beings and dogs that paralysis of the 
hemidiaphragm was followed by an increased 
upward and outward movement of the lower 
ribs on the affected side and a widening of the 
subcostal angle. Stimulation of the nerve 
caused a narrowing of the lower thorax, except 
in the exceptional instance in the dog where 
the subcostal angle was very small and the 
diaphragmatic arch high. 

More recently Lemon has stated that nei- 
ther in dogs nor humans has he been able to 
observe that section of the phrenic nerve 
made any change in costal breathing. 

In 1926 Roith stated that following paral- 
ysis of the hemidiaphragm in the human, there 
was an increased movement of all of the ribs 
on the affected side. Roith advised section of 
the upper intercostal nerves to counteract this 
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in instances in which paralysis of the dia- 
phragm was induced in the treatment of api- 
cal pulmonary tuberculosis. 

Schnippenkotter, working on the cat, found 
the intrapleural tension at the base on the 
affected side the same as on the sound side. 
At the apex there was a greater excursion on 
the affected side. He noted also an increased 
excursion of the ribs on the side on which the 
diaphragm had been paralyzed and a hyper- 
trophy of the intercostal musculature. 

Paralysis of the hemidiaphragm in the hu- 
man is followed by an increased movement of 
the ribs on the homolateral side. Observation 
of 200 patients who have undergone the opera- 
tion of phrenico-exeresis has shown that in the 
majority there is an increased outward and 
upward movement of the lower ribs on the 
affected side and always, unless pulmonary 
disease has greatly contracted the upper tho- 
rax, an increased movement of the upper ribs. 
Thus costal breathing is increased throughout 
the affected side. Observation of these cases 
has also shown that this accentuation of upper 
costal breathing occurs even when basal ad- 
hesions or atelectasis prevent it in the lower 
thorax, thus indicating that the greater move- 
ment of these ribs is independent of that of 
the lower ones and that it is not merely that 
they are relieved of the normal resistance of 
the pull of the diaphragm. 

It remains to consider why this occurs. The 
following mechanical factors can be conceived 
of as contributing to it: (1) removal of the 
force of the contracting diaphragm from the 
ribs to which it is attached; (2) changes in the 
intrapleural pressure; (3) changes in the intra- 
abdominal pressure; and (4) increased elas- 
ticity of the partially collapsed lung. 

The effect of the contracting diaphragm up- 
on the ribs to which it is attached. What 
direct effect the contraction of the diaphragm 
has upon the ribs to which it is attached is 
uncertain. As we have seen, it has been main- 
tained that it raised them, that it tended to 
depress them, and that it made no change in 
their movement. From a theoretical point of 
view the problem presents itself as follows: 
The diaphragm arising from the six lower 
ribs, the lumbar vertebra, and the ensiform 
cartilage, arches upward and medianward to 
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The upper tracing represents the movements of the left, the lower those of 


the right costal margin. At the point XY the right phrenic nerve was severed. ‘There 
followed immediately an increase in the excursion of the right costal margin, a de 


crease in that of the left. 


Continuous stimulation of the distal end of the severed 


right phrenic nerve produced a decreased excursion of the right costal margin. On 
the left both the inspiratory and expiratory levels were raised. Brief stimulation 
of the nerve during each inspiration produced a decrease in the excursion on the 


homolateral side 


its insertion in the central tendon. 
tained in its dome-like shape by the negative 
intrapleural pressure, the pericardial liga- 
ments, the positive intra-abdominal pressure, 
and the support of the abdominal viscera. For 
a considerable distance above its origin its 
upper surface coheres to the thoracic wall. 
Neither its origin nor its insertion are fixed 
points. Contracting thus around an arc, in 
what direction it exerts its force upon the 
ribs to which it is attached must depend upon 
the ratio between the height and the breadth 
of the arch. The higher the dome the more 
will the pull be upward; the lower, the more 
medianward. At the beginning of inspiration 
the upward pull must be at its maximum. As 
inspiration proceeds and the ribs rise and the 
dome descends the median pull must increase 
proportionately. Resistance to the descent of 
the dome is thus an obvious factor in increas- 
ing the upward pull. On the other hand, the 
cohesion of the upper surface of the diaphragm 
to the thoracic wall tends to raise the origin 
from the ribs and so to increase the tendency 
to a medianward pull. That the pulling apart 
of these coherent surfaces exerts a definite pull 
in this direction is evidenced by the phenome- 
non known as Lytton’s sign) the sinking in of 
the intercostal spaces as the diaphragm is 
pulled away from them. Another factor to be 
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considered is that the direction in which a rib 
will move under application of a force at a 
certain point is dependent, not upon the direc- 
tion of application at that point, but upon the 
relation of this direction to the axis of the rib 
which runs through its two attachments to 
the vertebra. 

One is thus confronted with a number of 
incommensurable factors. From the theoreti- 
cal consideration one can say that contraction 
of the diaphragm may tend either to raise or 
to depress the ribs to which it is attached; 
that it may act to raise them at the beginning 
of inspiration; to lower them at the end; or 
that in individuals with narrow thoraces and 
high diaphragms it may tend to raise them, 
while in those with broad thoraces and flat 
diaphragms it may tend to lower them. 

From observations of thoracic movements 
in normal individuals Lytton’s sign is the only 
thing that indicates in which direction the 
force is exerted, and this is not conclusive 
evidence. In most individuals the lower ribs 
move upward on inspiration but whether this 
is aided or hindered by contraction of the dia- 
phragm cannot be determined. The inspira- 
tory descent of the lower ribs seen in asthma 
and other conditions associated with flatten- 
ing of the diaphragm and increased diaphrag- 
matic action indicates that in these conditions 








932 SURGERY, GYNECOLOGY AND OBSTETRICS 


AM 
Wy 


| Mit ail Mu ld 


Rt.costal margin 


Lt.costal margin 





Hit Hf) iH) j 
(A adv lahidv i Wei 


A 


mY Lon dle) all ai ol 
nrenic nerve 


lig. 2. The upper tracing represents the movements of the right costal margin. 
The lower those of the left. The arrow indicates the point at which the right phrenic 
nerve was cut. There followed immediately a decrease in the excursion of the right 


costal margin. 


the diaphragm exerts a downward pull upon 
the ribs and that this pull is sufficient to over- 
come the force of the muscles tending to raise 
them. 

Hoover has noted also that conditions tend- 
ing to raise or hold up one-half of the dia- 
phragm, such as subdiaphragmatic abscess, are 
associated with an increased upward movement 
of the lower ribs on the affected side. Adhe- 
sions between the diaphragm and the chest wall 
have an opposite effect, and I have recently 
seen a case in which this was so marked on the 
right side that there was a true paradoxical 
movement of the lower thorax —the right side 
moving medianward as the left expanded. 

These observations allow one to conclude 
that when the dome of the diaphragm is 
lowered or the costal origin of the fibers ele- 
vated by adhesions its contraction exerts a 
medianward pull upon the lower ribs sufficient 
to overcome the force of the muscles tending 
to raise them. It allows of no conclusion as 
to the effect of the contraction under normal 
conditions, but tends to substantiate what 
was suggested by the theoretical considera- 
tion, that the medianward pull increases with 
the depth of respiration as the dome is lowered 
and the ribs raised. It must be borne in mind 
that the actual upward movement of the ribs 
may be in spite of an antagonistic pull of the 
diaphragm rather than because of an upward 
one. 


ANIMAL EXPERIMENTS 

I:xperiments performed upon dogs have 
substantiated the findings of Hoover. In ani- 
mals with broad thoraces and wide subcostal 
angles, section of the phrenic nerve is followed 
by an increase in the outward and upward 
movement of the ribs to which the diaphragm 
is attached. During stimulation of the distal 
end of the severed nerve they are drawn down- 

yard and medianward (see protocol 1). 

In dogs with narrow thoraces and high dia- 
phragmatic arches, section of the phrenic 
nerve is followed by a decrease in the upward 
and outward movement of the ribs to which 
the diaphragm is attached. Stimulation of the 
distal end of the severed nerve produces a 
brief initial elevation of the ribs and then, as 
the contraction of the diaphragm proceeds, a 
marked downward and medianward move- 
ment (see protocol 2). 

If adhesions are produced between the dia- 
phragm and the thoracic wall the inspiratory 
movement of the lower ribs, and to a certain 
extent of the whole hemithorax, is markedly 
reduced. Under these conditions section of 
the phrenic nerve is followed by a marked in- 
crease in the movement of the ribs (see pro- 
tocol 3). 

In the human, adhesions between the dia- 
phragm and the chest wall limit markedly the 
movement of the ribs on the affected side. 
When such adhesions are present section of 
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HEAD: RESPIRATION FOLLOWING 
the phrenic nerve is followed by a marked 
increase in the movement of the ribs, especial- 
ly of those to which the diaphragm is attached 
(see protocols 4 and 5). 

The effect of paralysis of the hemidiaphragm 
upon the intra-abdominal tressure. It seemed 
conceivable that an inspiratory increase in 
intra-abdominal pressure could force outward 
the lower ribs if they were unprotected from 


it by a contracting diaphragm. The tracings , 


shown in protocol 6 demonstrate that follow- 
ing paralysis of the hemidiaphragm the intra- 
abdominal pressure becomes slightly negative 
on inspiration, slightly positive on expiration, 
the reverse of what obtains under normal con- 
ditions. This inspiratory negative intra-ab- 
dominal pressure is slight, not sufficient to 
break the coherence between the diaphragm 
and the chest wall, and while it certainly re- 
stricts the upward and outward movement of 
the lower ribs is too small to be of much 
importance. 

The réle of the intrapleural pressure. In 
humans, as has already been noted, paralysis 
of the hemidiaphragm is followed by an in- 
creased upward and outward movement not 
only of the ribs to which it is attached, but 
of those of the whole hemithorax. One would 
conclude that the greater movement of the 
upper ribs was because of the removal of the 
drag of those to which the diaphragm is at- 
tached were it not that the increased move- 
ment of the former occurs even when local, 
mechanical factors prevent a freer excursion 
of the latter. Some other factor than the re- 
moval of the direct antagonism of the dia- 
phragm must be sought to account for this 
phenomenon. This factor is, I believe, the 
effect of the absence of the contracting dia- 
phragm upon the intrapleural pressure. 

If a dog’s spinal cord be severed in the lower 
cervical region paralyzing the intercostal mus- 
culature and leaving the diaphragm function- 
ing, on each inspiration, as the diaphragm 
descends, the ribs are drawn forcibly down- 
ward and medianward. They move paradox- 
ically in relation to the diaphragm. This mo- 
tion is markedly decreased if the pleural cav- 
ity is opened widely. This indicates that the 
paradoxical movement of the ribs is produced 
by the lowering of the intrapleural pressure 
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Fig. 3. The upper tracing represents the movements of 
the left costal margin, the lower those of the right. The 
right phrenic nerve had been severed. Inspiratory stimu- 
lation of the distal end of the severed nerve produced a 
marked increase in the excursion of both costal margins. 
Continuous stimulation produced a decrease in the excur 
sion of the right costal margin and an elevation of both the 
inspiratory and expiratory levels on the left. 


incident to the descent of the diaphragm. The 
diaphragm sucks the ribs inward. In normal 
breathing the decrease in pressure caused by 
diaphragmatic descent similarly opposes the 
elevation of the ribs. The muscles raising 
them are, however, sufficiently strong to over- 
come this force and their action in turn, by 
lowering the intrapleural pressure, opposes the 
descent of the diaphragm. Through the me- 
dium of the intrapleural pressure, the dia- 
phragm and the muscles acting to elevate the 
ribs are therefore direct antagonists. If one is 
paralyzed the other can act more freely. There 
is thus a balance between the two sets of 
muscles and a purely mechanical basis for 
compensation of the failure of either one. 

It has been repeatedly observed that re- 
striction of movement of the ribs on one side 
of the thorax is followed by increased action 
of the corresponding hemidiaphragm. It seems 
reasonable to believe that the explanation of- 
fered above accounts for this and also forthe 
increased action of the ribs when the dia- 
phragm is paralyzed. 

In this connection one is again confronted 
with the problem of the effectiveness of the 
mediastinum as a partition between the two 
pleural cavities. If pressure changes are trans- 
mitted through it from one pleural cavity to 
the other, paralysis of one half of the dia- 
phragm would affect the movement of the 
ribs of the opposite hemithorax as much as of 
those on the same side. In the dog, in which 
the mediastinum is excessively mobile, this 
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The upper tracing shows the respiratory excursions of the left hemithorax, 


the lower those of the right which had been restricted by the production of adhesions 


between the diaphragm and the chest wall. 


At the point X the right phrenic nerve 


was cut. This was followed immediately by a marked increase in the excursion of 


this side of the thorax. 


occurs (see protocol 7). In the human the 
greater movement of the homolateral side 
presupposes a difference of pressure in the two 
cavities, a condition favored by fixation of the 
mediastinum by disease. 


EXPERIMENTAL EVIDENCE 


In the dog, section of one phrenic nerve is 
followed by an increased excursion of the up- 
per ribs of both hemithoraces. Stimulation of 
the distal end of the severed nerve produces 
a marked decrease in the excursion of these 
ribs (see protocol 7). 

In the dog, section of one phrenic nerve is 
followed by a rise in pressure in both pleural 
cavities (see protocol 8). 

In the human it has been feasible to test 
this only in instances in which the paralysis 
was induced as an adjunct to artificial pneu- 
mothorax, and so only on the affected side. In 
these cases extraction of the nerve was fol- 
lowed by a rise in intrapleural pressure of 
about 3 centimeters of water. The range of 
pressure between inspiration and expiration 
was decreased by 1 centimeter of water (see 
protocol 9). 

To explain the increased excursion of the 
upper ribs on the homolateral side in humans 


on the basis of this change in intrapleural 
pressure and the removal of this antagonistic 
action of the diaphragm, one must assume 
that in the human the mediastinum is a much 
more effective partition between the two pleu- 
ral cavities than it is in the dog and that the 
pressure change is limited to a great extent 
to the homolateral pleural cavity. 


CONCLUSIONS 


1. In man paralysis of the hemidiaphragm 
is followed by an increased respiratory excur- 
sion of the ribs of the homolateral hemithorax. 

2. The intrapleural pressure on the homo- 
lateral side is raised by approximately 3 centi- 
meters of water and the range of excursion is 
decreased by 1 centimeter of water. 

3. In dogs with broad thoraces and low 
diaphragmatic arches the diaphragm in all 
phases of respiration is a direct antagonist of 
the muscles tending to elevate and spread the 
ribs to which it is attached. 

4. In dogs with narrow thoraces and high 
diaphragmatic arches, contraction of the dia- 
phragm first tends to elevate the ribs to which 
it is attached but as the ribs rise and the dome 
descends, the direction of its pull becomes 
more transverse and it opposes the action of 
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Fig. 5. The upper tracing represents the movements of 
the left third rib, the lower those of the right. The arrow 
indicates the point at which the right phrenic nerve was 
severed. There followed immediately an increase in the 
excursion of the ribs on both sides. 


the muscles tending to elevate and spread the 
ribs. 

5. In dogs paralysis of the hemidiaphragm 
is followed by an increased respiratory excur- 
sion of the upper ribs of both hemithoraces 
and by a rise in pressure in both pleural 
cavities. 

6. This increased excursion of the upper 
ribs is explainable upon the basis that nor- 
mally the contraction of the diaphragm, by 
lowering the intrapleural pressure, opposes 
the inspiratory elevation of the ribs. Paraly- 
sis of one-half of it allows them to move more 
freely. 

7. That in the dog the change is noted in 
the ribs of both sides of the thorax, while in 
the human it is limited to those of the homo- 
lateral side, can be explained upon the basis 
that in the human the mediastinum is a more 
effective partition between the pleural cavities 
than in the dog and tends to limit the pressure 
changes to the single pleural cavity. 

8. In both man and the dog high adhesions 
between the diaphragm and the chest wall 
increase the advantage of the diaphragm as 
an antagonist of the muscles tending to ele- 
vate and spread the ribs and limit markedly 
their excursion and also the descent of the 
diaphragm. 

g. In the presence of such adhesions induc- 
tion of paralysis of the hemidiaphragm is fol- 
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Fig. 6. Stimulation of the distal end of the severed right 
phrenic nerve produced a marked decrease in the move- 
ment of the third ribs on both sides. 


lowed by an especially marked increase in ex- 
cursion of the ribs on the affected side and in 
some cases by an increase in the total vital 
capacity. 

10. Normally the intra-abdominal pressure 
is negative on inspiration, positive on expira- 
tion. Following induction of paralysis of the 
hemidiaphragm it becomes positive on inspi- 
ration, negative on expiration. 


CLINICAL DEDUCTIONS 


The observations mentioned, indicating as 
they do that paralysis of the hemidiaphragm 
is compensated for chiefly by an increased 
costal respiration on the homolateral side and 
so by a greater transverse and anteroposterior 
expansion of the homolateral lung, and show- 
ing that this redistribution may be changed 
by various pathological factors, offer an ex- 
planation of the variable results following the 
operation of phrenico-exeresis in the treat- 
ment of pulmonary tuberculosis and, by doing 
this, suggest new indications and contra-indi- 
cations to the operation and the advisability 
of employing accessory procedures to govern 
the distribution of the compensation. 

One can summarize these deductions as 
follows: 
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Fig. 7. Inspiratory stimulation of the distal end of the 
severed right phrenic nerve produced a decrease in the ex 
cursion of the third ribs on both sides. 


1. The operation is likely to be most effi- 
cacious in the treatment of basal lesions. 

2. When used in the presence of apical 
disease one would expect the best results in 
instances where fibrosis of the lung prevented 
an increased excursion of the ribs. In other 
instances the condition could conceivably be 
made worse. 

3. Where there are present adhesions be- 
tween the diaphragm and the chest wall or 
basal fluid tending to lower thé dome, the 
operation is followed by a great increase in 
costal respiration in the homolateral lung and 
in these cases one would anticipate the least 
beneficial, the most harmful, results. 

4. Whenever the operation of phrenico-ex- 
eresis is used in the treatment of unilateral 
pulmonary tuberculosis some accessory pro- 
cedure should be carried out which has as its 
result a limitation of costal breathing on the 
affected side. 

5. If a procedure is used aiming to limit 
costal excursion the diaphragm should be 
paralyzed concurrently. 

Proctocol 1. The effect of section and stimulation 
of the phrenic nerve upon the ribs to which the dia- 
phragm is attached. Dog with broad thorax. 

Male dog of Spaniel type, was operated upon under 
ether anesthesia, drop method. Through a small in- 
cision lowin the cervical region the right phrenic nerve 
was exposed and a thread run beneath it. The ab- 
domen was then opened and, after the normal func- 
tioning of both diaphragmatic halves had been 
verified, was closed with silver clips. 

The right and left lower costal margins were then 
exposed through small midaxillary incisions. Threads 
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Fig. 8. The upper tracing represents the pressure in the 
right pleural cavity, the middle that in the left, and the 
lower the intra-abdominal pressure. Section of the right 
phrenic nerve produced an increase in the pressure in both 
pleural cavities and an increase in the inspiratory negative 
pressure in the abdomen. 


were run from the costal margins downward above 
the dog’s body, over pulleys, and were attached to 
muscle levers arranged to write one above the other 
on a revolving smoked drum. Upward movements 
of the ribs produced upstrokes of the levers and vice 
versa. The upper lever recorded the movements of 
the left costal margins, the lower those of the right. 

A normal tracing was taken (Fig. 1). At the point 
X the right phrenic nerve was cut. This produced 
an increase in the excursion of the right costal mar- 
gin—a decrease in that of the left. Continuous stim- 
ulation of the distal end of the severed nerve with 
the galvanic current produced a marked decrease in 
the excursion of the right costal margin. The ex- 
cursion of the left costal margin remained the same 
but both the inspiratory and expiratory limits were 
elevated. 

Brief stimulation of the nerve synchronously with 
each inspiration produced a decrease in the excur- 
sion of the right costal margin. 

Following the experiment, paralysis of the right 
hemidiaphragm was verified by opening the abdo- 
men and observing it directly. 

Protocol 2. The effect of section and stimulation 
of the phrenic nerve upon the movement of the ribs 
to which the diaphragm is attached. Dog with nar- 
row thorax. 

Male dog of Collie type was operated upon under 
ether anesthesia. 

The same experiment was carried out on this dog 

-one with a narrow thorax and a high diaphrag- 
matic arch. 

Section of the nerve produced a decrease in the 
excursion of the right costal margin (Fig. 2). 

Stimulation of the distal end of the severed nerve 
synchronously with each inspiration produced an 
increased excursion of the right costal margin. 

Continuous stimulation of the nerve produced a 
brief initial increase in the excursion followed by a 
marked decrease (Fig. 3). 
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Protocol 3. The effect of section of the phrenic 
nerve upon the movement of the ribs to which the 
diaphragm is attached in a dog in which there had 
been produced high adhesions between the dia- 
phragm and the chest wall. 

Male police dog, weight, 10 kilograms, was oper- 
ated upon under ether anesthesia. 

Through an upper abdominal incision the right 
dome of the diaphragm was sutured to the chest 
wall at the level of the fourth rib in the midaxillary 
line. Three mattress sutures were passed through 
the diaphragm and the chest wall so that the free 
ends hung on the outside of the body and that each 
suture when tied surrounded a rib. The right phren- 
ic nerve was exposed in the neck and the costochon- 
dral junction of the two sixth ribs were laid bare for 
the attachment of the recording apparatus. Threads 
were fastened to these two points and carried down- 
ward above the dog’s body and over pulleys and 
attached to muscle levers in such a manner that an 
upward movement of the ribs would produce an 
upward movement of the levers and vice versa. The 
levers were adjusted to make tracings upon a re- 
volving smoked paper. The upper lever recorded the 
movements of the left thorax, the lower those of the 
right. A normal tracing was taken (Fig. 4). This 
showed a marked limitation of movement of the hemi- 
thorax in which the adhesions had been produced. 
Following section of the right phrenic nerve the 
movement of the ribs on this side was immediately 
and greatly increased. 

Protocol 4. The effect of section of the phrenic 
nerve upon the movement of the ribs in a man with 
adhesions between the left half of the diaphragm 
and the chest wall. 

Mr. J. L., a single American laborer of 40 years, 
came to the dispensary of the Research and Educa- 
tional Hospital complaining of the usual symptoms 
of pulmonary tuberculosis of 2 years’ duration. A 
year before he had developed a pleurisy with effusion 
on the left which had been treated by repeated aspi- 
rations. Physical, X-ray, and sputum examinations 
confirmed the diagnosis of bilateral pulmonary tu- 
berculosis. The roentgenogram showed high adhe- 
sions between the left diaphragm and the thoracic 
wall. Examination with the fluoroscope showed no 
descent of the left diaphragm. On physical examina- 
tion it was found that movement of the ribs through- 
out the left thorax was markedly restricted and that 
on inspiration the lower ribs moved downward and 
inward, paradoxically. He complained of inspiratory 
pain in this region. 

On March 2, 1929, the left phrenic nerve was ex- 
tracted. Observation of the respiratory movements 
after the operation revealed a marked increase in the 
movement throughout the affected side. ‘The lower 
ribs now moved in the normal direction on inspira- 
tion, and the pain which had been present previous 
to the operation had disappeared. There was little 
if any further elevation of the diaphragm. 

Protocol 5. The effect of section of the left phrenic 
nerve upon the movement of the ribs in a man with 
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Fig. 9. Diagrammatic illustration of the effect of paral 
ysis of the hemidiaphragm upon the intrapleural pressure 
in man. Before the operation the pressure ranged between 
oonexpiration and — 3 centimeters of water on inspiration. 
After the operation the expiratory level was raised to + 2 
centimeters of water and the inspiratory level to zero. 


adhesions between the left half of the diaphragm 
and the chest wall. 

Mr. J. C.,a single American office worker, 30 years 
of age, entered the Research and Educational Hos- 
pital of the University of Illinois, complaining of a 
draining sinus of the left axillary region. On the 
basis of clinical and roentgenological examinations a 
diagnosis of chronic empyema was made. Following 
a course of pulmonary irrigations, he was operated 
upon and a cavity was found which was bounded 
below by the diaphragm and extended upward and 
posteriorly under the scapula. The ribs and inter 
costal tissues overlying it were resected and the 
wound packed. Healing progressed satisfactorily, 
save that a small sinus persisted. 

Six months later the sinus was still present and 
examination at this time showed that on inspiration 
the area of the old wound was drawn forcibly in 
ward and downward, that there was a paradoxical 
movement of the ribs of the entire lower thorax, and 
that the movement of the upper ribs was markedly 
restricted. It seemed obvious that these phenomena 
were caused by the pull of the adherent diaphragm 
and that this continuous intermittent tug was a 
factor in preventing healing of the sinus. For this 
reason, the left phrenic nerve was extracted. Fol 
lowing the operation, the area of the wound was no 
longer pulled inward on inspiration, and the move- 
ment of the upper ribs was markedly increased. The 
discharge from the sinus was decreased by 50 per 
cent. The vital capacity, which before the operation 
had been 1,600 cubic centimeters was raised to 1,700 
cubic centimeters. 


In this case high adhesions between the dia- 
phragm and the chest wall produced a para- 
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doxical movement of the lower thorax. This 
was reversed by paralyzing the diaphragm 
with the result that the vital capacity was 
increased rather than reduced. 


Protocol 6. The effect of section of one phrenic 
nerve upon the intra-abdominal pressure. 

Terrier type, female dog; ether anesthesia. The 
abdomen was opened and a rubber tube, the end of 
which was protected by a wire guard, was inserted 
into it. The wound was then closed tightly about 
the tube. The opposite end of the tube was con- 
nected with a tambour manometer arranged to re- 
cord upon a revolving smoked drum. The right 
sixth rib was exposed in the midaxilla, and a thread 
run from it downward over a pulley and connected 
with a muscle lever arranged to make tracings di- 
rectly beneath the manometer. Inspiration was in- 
dicated by upstrokes of the muscle lever. The right 
phrenic nerve was exposed in the neck. 

A normal tracing was taken. This showed that on 
inspiration the intra-abdominal pressure was posi- 
tive, on expiration negative. The right phrenic nerve 
was then severed. Following this the intra-abdomi- 
nal pressure became negative on inspiration, positive 
on expiration. 

Protocol 7. The effect of paralysis and contraction 
of the hemidiaphragm upon the movement of the 
upper ribs. 

The dog was prepared in the same manner as was 
the animal in protocol 1. Threads running to the 
muscle levers were attached to the exposed third 
ribs instead of to the costal margins. After a normal 
tracing had been taken, the right phrenic nerve was 
clamped and there followed an immediate increase 
in the movement of the ribs of both hemithoraces 
(Fig. 5). 

Continuous stimulation of the distal end of the cut 
nerve with the galvanic current produced a marked 
decrease in the movement of the ribs (Fig. 6). 

Stimulation on each inspiration had the same 
effect (Fig. 7). 

Protocol 8. The effect of paralysis of the hemidia- 
phragm upon the intrapleural pressures. 

Collie type, male dog; ether anesthesia by drop 
method. 

Through a small incision low in the cervical region 
the right phrenic nerve was exposed and a thread 
was run beneath it. The abdomen was then opened, 
and after the normal functioning of both diaphrag- 
matic halves had been verified, was closed with silver 
clips. The right and left lower costal margins were 
then exposed through small midaxillary incisions. A 
trochar was inserted into each pleural cavity. The 
two thoracic trochars were connected with tambour 
manometers arranged to make tracings one above 
the other on a revolving smoked drum. Below these 
levers two others were placed, one for recording sec- 
tion or stimulation of the nerve and the other the 
time in seconds. After a normal tracing had been 
taken the right phrenic nerve was clamped and cut. 
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After section of the nerve the pressure in both 
pleural cavities rose. Both the inspiratory and expi- 
ratory levels were elevated (Fig. 8). 

What seems to be a very slight rise in the intra- 
pleural pressures is, when tested by the water man- 
ometer, about 3 centimeters of water. That it is so 
small on this record is due to the relative inelasticity 
of the tambour manometers at the limits of their 
motion. 

Protocol 9. The effect of paralysis of the hemidia- 
phragm upon intrapleural pressure in the human. 

Mrs. M. C., a married woman 35 years of age, had 
had tuberculosis of the right lung for 2 years: A 
partial collapse of the lung had been obtained by 
artificial pneumothorax. ‘To supplement this the 
right phrenic nerve was extracted. Immediately be- 
fore the operation the pneumothorax needle was in- 
serted into the right pleural cavity and the pressure 
read from the water manometer. The proximal 
column of water was —3 on inspiration, o on expira- 
tion. Immediately after the operation it was o on 
inspiration and +2 on expiration. The inspiratory 
pressure had dropped by 3 centimeters of water, and 
the expiratory by 2 centimeters. The range of pres- 
sure change had been decreased by 1 centimeter of 
water (Fig. 9). 


ADDENDA 


Experiments performed upon rabbits since this 
article was submitted for publication have shown 
the following facts: 

1. Normal respiration in the rabbit is wholly 
diaphragmatic. 

2. As the diaphragm descends the ribs are 
drawn downward and medianward. 

3. If one phrenic nerve be cut the movement of 
the ribs is reversed and they rise on inspiration, 
the ribs of the two hemithoraces moving equally. 

4. If, after one phrenic nerve has been cut, the 
midpoint of the diaphragm is fixed by grasping it 
with a forceps through the opened abdomen so 
that it can no longer be drawn toward the sound 
side, the movement of the ribs on the sound side is 
markedly curtailed; on the side on which the dia- 
phragm has been paralyzed markedly increased. 

It is probable that fixation of the midpoint of 
the diaphragm not only prevents the muscle on the 
sound side from exerting a pull upon the ribs of 
the opposite side, but also that it serves to fix the 
mediastinum and allow variations of pressure in 
the two pleural cavities. 
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L'THOUGH carcinoma of the small intes- 
tine is fortunately relatively infrequent, 
it is not so rare but it is of more than 

academic interest. In spite of this, the sub- 
ject is practically neglected in the usual works 
on surgery. It is with the hope in mind that 
in presenting a composite word picture of a 
series of such cases, diagnosis will be some- 
what simplified. It is an axiom that neo- 
plasm of the small intestine is diagnosed be- 
fore operation only on rare occasions. 

Tumors of the small bowel may be classi- 
fied as benign or malignant; the benign group 
includes adenoma, fibroma, lipoma, and 
myoma; the malignant group, carcinoma 
and sarcoma. Since this paper is to deal 
primarily with carcinoma of the small in- 
testine, we dismiss with a few words the 
subject of sarcoma. In 1904, Nothnagel, in 
24,358 necropsies, reported 243 cases of intes- 
tinal sarcoma, in 6 of which the growths were 
in the ileum and in none of which was the 
growth in the jejunum. On the other hand, 
Corner and Fairbank, in 1905, reviewed 103 
cases of sarcoma of the intestine, of which 63 
per cent were in the small bowel and the 
largest number of these in the ileum. Occa- 
sionally in the literature, one runs across re- 
ports of single cases of sarcoma of the small 
intestine, the majority of which are examples 
of the small round cell and spindle cell types. 
Soper has recently reported a case of spindle 
cell sarcoma. The age incidence in sarcoma is 
between 30 and 40 years. 

Concerning the rarity of carcinoma in the 
part of the intestine between the pylorus and 
the ileocecal valve, Leichtenstern, in a series 
of 780 carcinomata of the intestinal tract, 
found 16 primary in the ileum. Bunting re- 
ported one case of carcinoma of the small 
intestine in 2,200 necropsies. McKenty re- 
ported 2 cases in 2,500 necropsies. Johnson 
reported the statistics of 41,838 necropsies at 


the Vienna General Hospital, in which 3,585 
cases of carcinoma were revealed; 343 of these 
were intestinal, of which 10 were in the ileum 
and none was in the jejunum. Hinz found 
that of 584 cases of carcinoma of the intestinal 
tract 18 were in the small bowel. 

It is easy to see, from these reports, that 
there is wide variation in the frequency with 
which carcinoma of the small intestine is 
found. This may possibly be due to the care 
with which necropsies are made, to the individ- 
ual factor of the physician being able, or un- 
able, to recognize the condition, and to the 
size and character of the clinic or hospital. 

Judd, in 1919, reported that, in a number 
of clinics, 3 per cent of the intestinal carci- 
nomata was found in the small intestine. At 
The Mayo Clinic, the incidence of carcino- 
mata from the cardiac end of the stomach 
down to and including the rectum is approxi- 
mately 0.062 per cent. Disregarding the type 
of carcinoma, there must be some explanation 
of the rarity with which carcinoma is found 
between the pylorus and the ileocecal valve. 
As in all matters in which the truth is not 
known, there are many theories to account for 
the facts, the chief among which are based on 
the following characteristics of the small in- 
testine: (1) the fluid nature of its content; (2) 
the alkalinity of the intestinal fluid; and (3) 
the absence of abrupt bends. In the colon, on 
the other hand, the content is of a different 
nature, and stasis also may play a part in the 
greater frequency with which carcinoma is 
found. Without an understanding of the eti- 
ology of carcinoma, one is wise to avoid at- 
tempting to explain the reasons why, in one 
place, the disease is found comparatively fre- 
quently and in another infrequently. There is 
not sufficient evidence to warrant the view 
that carcinoma of the small intestine develops 
on the basis of embryonic rests or of morbid 
changes in Brunner’s glands. 


' Submitted for publication December 9, 1929. 
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Fig. 1. 


Constricting, annular carcinoma of the jejunum. 


Great difficulty was met in reviewing the 
literature. The main problem lay in detecting 
the cases in which carcinoid tumors were 
wrongly classified under the title carcinoma. 
This fault occurred all too frequently and the 
effort to glean the actual cases of carcinoma 
was doubled. 

MATERIAL 

Judd, in his paper in carcinoma of the 
small intestine, reported on the cases at 
The Mayo Clinic up to the year 1919. We 
carry the report through 1919 to October 1, 
1929 (tabulation). Between January 1, 1919, 
and October 1, 1920, inclusive, carcinoma oc- 
curred in the small bowel 31 times, as com- 
pared with 2,775 times in the large bowel and 
rectum, and 2,646 times in the stomach. Add- 
ing Judd’s cases, reported in 1919, there have 
been 55 cases of carcinoma of the small intes- 
tine compared with 4,597 of the large bowel 
and rectum together, and 4,335 of the stomach. 

Only those cases were selected in which, 
from the surgical standpoint, and in a large 
majority of cases from the pathological stand- 
point, the carcinoma was primary in the small 
intestine. Those cases in which carcinoma 
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was found in the small intestine in combina- 
tion with carcinoma elsewhere, as in the stom- 
ach, large intestine, or rectum, were not in- 
cluded. The choice was carefully made in 
order to fulfill one of the main purposes of 
this paper, namely, to establish a basis on 
which diagnosis of primary carcinoma of the 
small intestine might be made. 
AGE AND SEX 

The average age of patients with carcinoma 
of the small intestine for the entire group of 
55 was 47.5 years. There was, however, a 
wide range of variation; the youngest patient 
was 32 years of age, and the oldest, 69. Eight 
patients were less than 40 years of age. Key- 
ser, in 11 cases, found the average age to be 

3.9 years. Ewing gave the average age as 
40.5 years. 

Whereas Lahey, in 1914, found the sexes 
sharing equally in the affliction, we find 37 
males and 18 females. This more nearly coin- 
cides with the figures of Venot and Parcelier, 
70 per cent males and 30 per cent females. 


SYMPTOMS OF CARCINOMA OF THE SMALL 
INTESTINE AS A WHOLE 


The individual picture of carcinoma of the 
small intestine varies but the background re- 
mains the same. Variations will be brought 
about by: (1) extent of the local growth; (2) 
extent and situation of metastasis; (3) indi- 
vidual resistance; and (4) the type and grade 
of carcinoma (Broders’ classification). Since 
the growth lies in the small bowel, the sub- 
jective and objective signs and symptoms are 
chiefly of intestinal origin. 

In all cases, the chief complaint was 
“abdominal cramps,” “abdominal distress,” 
“stomach trouble,” “obstruction,” or other 
terms carrying the same significance. From 
this point on, in cases of this sort, accurate 
diagnosis rests primarily with the physician, 
and here must be stressed the importance of 
history taking and of the art of analysis. 

In duration of symptoms there is wide vari- 
ation, from 2 or 3 months to 5 years or more. 
The average in our series- was about 14 to 15 
months. Factors which affect duration of 
symptoms are the type and grade of the car- 
cinoma, individual resistance, and so forth. 
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The onset of symptoms may be frank or 
insidious. When the initiation of the process 
has been of average or short duration, the on- 
set of the illness is generally frank and is 
characterized by a sudden attack of abdomi- 
nal cramps. The picture then presented is 
that of acute intestinal obstruction, the main 
features of which are: (1) sudden, severe ab- 
dominal cramps, most frequently localized in 
one of the lower quadrants; (2) gas and vary- 
ing distention; (3) nausea and vomiting; (4) 
visible and reverse peristalsis; and (5) bor- 
borygmus. This first attack is usually of short 
duration, a matter of hours, and is followed 
by complete recovery. Weeks or months may 
pass before another exacerbation of acute in- 
testinal obstruction occurs. This may or may 
not be more severe than the preceding attack, 
but with the advancement in the disease the 
tendency is for greater severity and shorter 
intervals between recurrences of the obstruc- 
tion. Each renewal is sudden and follows a 
meal. Late in the course of the trouble, there 
are no intervals of freedom from symptoms; 
patients always have gastric distress, but have 
spells of feeling much worse. 

Food dyscrasia is a varying factor. Com- 
monly one gets a history which simulates, to 
a degree, duodenal ulcer or disease of the gall 
bladder and the patient will say, ‘ Nothing 
agrees with me.” Since, in many of these 
cases, free hydrocholoric acid is lacking from 
the stomach it is not strange that in some 
cases there is distress from food. Constipation 
is more frequently complained of than diar- 
rhoca. When there is a history of diarrhoea, 
it is found to have alternated with constipa- 
tion, and, in this, simulates carcinoma of the 
colon. We find, as Johnson and Susman found, 
that constipation in carcinoma of the small 
bowel becomes increasingly obstinate. Occa- 
sionally the history of tarry stools, and even 
of repeated haemorrhages from the bowel, is 
obtained. In the majority of cases, however, 
such a history is not given. In spite of this, 
we re-emphasize the importance of repeated 
tests for occult blood in the stool. 

It may be that the first noticeable change 
in a patient with carcinoma of the small in- 
testine is slowly developing anemia. The 
anemia is progressive and it is not unusual for 
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Marked ulceration in constricting annular car- 


Fig. 2. 
cinoma of the jejunum. 


the victim to present himself for treatment of 
“pernicious anemia.” Often it is only with 
considerable difficulty that a differential diag- 
nosis can be made in a case of advanced sec 
ondary anemia. It does not respond to ad- 
ministration of liver or to other methods of 
treatment now prescribed. As the anwmia 
creeps on, malaise keeps apace. Suffice it to 
say that in the presence of unexplained sec- 
ondary anemia, the possibility of a malignant 
lesion of the small intestine should be kept in 
mind. The average concentration of hamo- 
globin in our series of cases was 59.5 per cent; 
it was 40 per cent or less in g cases. Regardless 
of the concentration of haemoglobin being 
higher in some cases than one would expect, 
the appearance of the patient is pale and 
pasty. The average color index was 0.675 in 
the 12 cases in which it was taken. The aver- 
age blood pressure was 118 systolic and 70 
diastolic. Considering the mean age as 47.5 
years, this is somewhat low. 
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GENERAL EXAMINATION 

In giving the results of general examination, 
we confine ourselves to positive features that 
are directly relative to carcinoma of the small 
intestine. We dismiss secondary signs, such as 
those referable to the head, neck, thorax, and 
genito-urinary system, not forgetting that 
they are important in determining risk and 
prognosis, and that they may be so numerous 
and serious as to obscure the primary trouble. 

The patient is generally anemic, may be 
cachectic, and has lost some weight. In our 
series, the average loss was 28 pounds. 

The results of abdominal examination de- 
pend, of course, on the stage of the disease at 
which it is made. It is not usual at the clinic 
to see patients in the stage of acute obstruc- 
tion but undoubtedly most of them are seen 
by a physician at such times. Therefore, it is 
well to remember the picture of acute high 
intestinal obstruction and to consider neo- 
plasm of the small intestine as a possibility in 
its causation. Because the duration of signs of 
acute obstruction is short (a matter of hours) 
and because it usually is relieved, we consider 
mainly the signs that appear in the intervals 
and that become more marked as the disease 
progresses. First, inspection reveals visible 
and reverse peristalsis. Distention is variable, 
but frequently is seen later in the course of the 
trouble, when the obstruction becomes more 
chronic. Second, palpation discloses tender- 
ness and rigidity, usually more marked over a 
given area which changes with the situation 
of the growth. Ifa mass is palpable, and often 
one is, it is movable and tender unless the 
growth has broken its bounds and has become 
adherent to a fixed object. But as a rule, 
when a mass is palpable and movable, “slips 
away from the fingers,” and is tender, and 
when other signs and symptoms are present, 
carcinoma of the small intestine may well be 
suspected. Third, auscultation is not always 
necessary in order to locate the growth. Gur- 
gling at the point of obstruction may be audible 
at some distance. Borborygmus is a signifi- 
cant observation. 


SPECIAL EXAMINATIONS 
In 20 cases analysis of gastric content was 
done. Of these, in 9 there was no free hydro- 
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chloric acid; in 4, marked decrease; in 1, 
hyperacidity (total acidity of 90 and free 
hydrochloric acid of 70, in terms of cubic 
centimeters of tenth-normal sodium hydrox- 
ide), and in the others acidity was average in 
degree. The situation of the growth seemed to 
have no connection with these data. 

Proctoscopic examination usually gives neg- 
ative results, although occasionally rectal or 
anal papillae or polyps are discovered. The 
trouble of making the examination is worth 
while, however, in order to help rule out 
disease of the lower part of the bowel. 

Roentgenological examination is important 
from a negative standpoint; that is, when the 
patient shows signs and symptoms of some 
intestinal lesion, it is of value in aiding in the 
elimination from the diagnosis of duodenal 
ulcer, and of disease of the stomach or colon. 
An occasional case is diagnosed by roentgeno- 
logical examination. Crane, of The Mayo 
Clinic, some time ago stated that when there 
was prolonged gastric retention, without signs 
of gastric, pyloric, or bulbar involvement, the 
suspicion of carcinoma of the duodenum 
should be aroused. 

Portis and Portis, in 1923, reported a case 
diagnosed roentgenologically as “‘a probable 
case of tumor of the jejunum.” The diagnosis 
was based on the following data: (1) the stom- 
ach was negative; (2) the duodenum was 
dilated; (3) the small bowel near the duodenum 
filled and remained filled, giving the appear- 
ance of a stomach with an air space above the 
fluid level; (4) the bowel at a point distal to 
the dilatation was definitely constricted; and 
(5) reverse peristalsis was observed in the 
dilated portion, proximal to the constriction. 
The surgeon, at operation, found an annular 
growth in the jejunum, near the ileum, for 
which resection and lateral anastomosis were 
done. 

Clark reported a case in 1926 in which the 
lesion was located by roentgenological exami- 
nation. 

Soper, to illustrate the value of roentgeno- 
logical examination of the small intestine, 
cited 11 cases, in one of which there was car- 
cinoma 12.5 centimeters downward from the 
ligament of Treitz, and in one a sarcoma of the 
spindle cell type 35 centimeters below the 
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Application of clamp to one leg of the bowel; 
mesentery ligated. 


Fig. 3. 


ligament of Treitz. He stated, in conclusion, 
that intensive study of the course of a barium 
meal in its passage through the small intestine 
is necessary in order to establish a diagnosis. 
We believe that the danger of increasing the 
obstruction by retention of barium in an al- 
ready obstructed intestine, unless satisfactory 
means for its removal are available, is a serious 
handicap to a successful surgical procedure. 


PATHOLOGY 


In the majority of our series of cases the 
tumors were reported, pathologically, to rep- 
resent the various grades of adenocarcinoma. 
It is hoped that at a future date we may re- 
port in greater detail the pathological aspects 
of carcinoma of the small intestine. However, 
the two most common forms are those which 
develop on degenerating polyps, and the ring 
type, which simulates the growth commonly 
found in the large intestine (Figs. 1 and 2). 

Bland-Sutton, in 1914, stated that carci- 
noma occurred more commonly in the duode- 
num, short as it is, than in either the jejunum 
or ileum. We, on the other hand, find that of 
these three the highest incidence is in the 
jejunum, with the frequency of lesions in the 
duodenum and ileum approximately equal. 
There seems to be no evidence to lead one to 
believe that carcinoma in the duodenum devel- 
ops on the basis of chronic ulcer; Judd, like- 
wise, drew this conclusion. 


Fig. 4. Both blades of the clamp in place; removal of 
the segment of the bowel with cautery. 


Mueller recalled, in 1925, the important 
consideration of carcinoma of the ampulla of 
Vater. He believed that probably the most 
common origin of growths in this region was 
from the duodenal mucosa at the papilla, and 
also, that carcinoma of any part of the duode- 
num may involve the papilla by extension. 
This we have seen in one case, with the inter- 
mittent jaundice he described. 

In 21 cases (38 per cent), the carcinomata 
were found in the jejunum. A surprising num- 
ber of these was at, or a short distance from, 
the ligament of Treitz. 

In 14 cases, the carcinoma was primary in 
the ileum. At the ileocecal valve it is some- 
times difficult to determine whether the growth 
has extended into or from the ileum. Carci- 
nomata of the ileocacal coil, however, are rare; 
they have occurred at the clinic only seven 
times in the last 10 years. Recently, a case 
of localized tuberculosis of the ileum was ob- 
served 75 centimeters from the ileocecal 
valve, and the history in many respects was 
similar to that in carcinoma of the small in- 
testine. This condition must be remembered 
as one difficult to distinguish from carcinoma, 
except at operation. 


METASTASIS 


Metastasis is a common accompaniment of 
malignancy in the small bowel. Invasion af- 
fects, first, the mesenteric lymph nodes and 
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Anterior layer of sutures. 
Fig. 6. ‘The clamp reversed and the first layer of posterior 
sutures being applied. 


Fig. 5. 


peritoneum, then the liver, lungs, long bones, 
and spinal dura, in order. Metastasis takes 
place, probably, at an early stage of the disease 
and obviously influences seriously the unde- 
sirable outlook in lesions in this situation. In 
one in every three of our cases, at the time of 
operation, there was metastasis which either 
excluded radical surgical measures, or, if the 
metastasis was present only in.the lymph 
nodes, influenced unfavorably the ultimate 
outcome. 
TREATMENT 

The treatment of carcinoma of the small 
bowel, when the growth is removable, obvi- 
ously is resection, with re-establishment of the 
continuity of the lumen of the bowel. When, 
because of the attendant obstruction, it is not 
removable or resectable, entero-anastomosis, 
side-tracking the pathological lesion, is the 
procedure of choice. Occasionally one will feel 
justified in doing resection, with anastomosis, 
in the presence of metastasis, since this occa- 
sionally may be accomplished in a mobile seg- 
ment of bowel almost as readily, and with as 
little danger of contamination, as a side-track- 
ing palliative entero-anastomosis. 

In accomplishing resection of a segment of 
the bowel which is to be rejoined, under favor- 
able conditions it has been our practice to 
enploy an aseptic type of anastomosis over a 
three-bladed clamp, devised by one of us 
(Rankin) and used satisfactorily in a large 
series of resections of the large bowel. Path- 
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Fig. 7. Removal of clamps; agglutination holds the edges 
of the bowel together. 


ological conditions of the small bowel are so 
exceedingly rare, except for the traumatic 
lesions that demand resection, that opportu- 
nity to use this clean method of anastomosis 
in the small intestine has been relatively in- 
frequent. However, we have used it three 
times in this series, establishing an end-to-end 
anastomosis in two instances, and in one in- 
stance lateral anastomosis. The choice be- 
tween end-to-end and lateral anastomosis in re- 
establishment of the continuity of the bowel, 
either large or small, is a question and must 
be settled in each case in accordance with the 
choice and experience of the individual opera- 
tor. It is our belief that in most instances, 
and certainly in lesions of the small bowel, 
end-to-end anastomosis is the method of 
choice. The advantages of an aseptic type of 
anastomosis are not satisfactorily established ; 
but suffice it to say that, other things being 
equal, the more cleanly two sections of bowel 
are joined, the more satisfactory the outcome 
should be because of the decreased chances of 
peritoneal contamination. The clamp method 
of aseptic anastomosis, in our hands, has 
proved simple and satisfactory (Figs. 3 to 10). 

In the end-to-end anastomosis, which is the 
simplest method of joining the bowel, the steps 
are relatively few and easily accomplished. 
They consist of the following: (1) ligation of 
the vessels supplying blood to the segment to 
be removed; (2) application of the blades of 
the clamp, incorporating a loop of small bowel 
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Fig. 8. Second row of sutures being applied on the anterior surface. 
Second row of sutures being applied on the posterior surface. 
Fig. 10. The operation complete with the fingers breaking out the 


Fig. 9. 


diaphragm between the loops. 


in either blade and, before application, mak- 
ing sure of the blood supply to either end; (3) 
removal of the affected segment with the 
cautery after applying another clamp above 
the Rankin clamp; (4) application of a row of 
sutures around the entire circumference of the 
bowel before withdrawal of the clamp; (5) 
withdrawal of the clamp and tying of sutures; 
(6) application of a second row of sutures 
around the entire circumference of the bowel; 
(7) closure of the mesenteric defect; and (8) 
breaking out of a diaphragm by invaginating 
a finger through the anastomosis. If the su- 
ture is placed only through the subperitoneal 
coats, the operation of resection may be ac- 
complished absolutely without contamination. 
The clamp is strong enough to cause sufficient 
pressure to control hemorrhage from the end 
cut into in the bowel and agglutination keeps 
the end of the bowel closed until the suture 
is drawn taut, thus preventing leakage. We 
have never seen secondary hemorrhage, stric- 
ture, or leakage in any of our cases in which 
resection of the large or small bowel has been 
accomplished by this method. Its simplicity 
and satisfactory application, we believe, rec- 
ommend its continued use. 


PROGNOSIS 


The prognosis in carcinoma of the small 
bowel, whether the growth is apparently satis- 
factory for resection or whether the operation 
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Fig. 10. 


is palliative, is unsatisfactory, and the length 
of life, even following resection, is short. There 
is no difficulty in deciding, once the abdomen 
is open, whether or not resection is feasible. 
Any tumor which is removable should be ex- 
tirpated, whether or not lymph nodes are 
involved, because it is almost as simple ‘a 
procedure to do an end-to-end anastomosis in 
the small bowel as it is to do a sidetracking 
lateral anastomosis, which excludes the lesion. 
Occasionally, blind enterostomy is the proce- 
dure of choice in a case of acute obstruction 
in which one does not feel that even explora- 
tion is warranted. This may tide the patient 
over until a more radical step may be taken. 
The lives of most of our patients have been 
short even after removal of the growth. No 
patient in this series has yet lived longer than 
3 years. The range of life of those who have 
lived was from 1 month to 3 years, and the 
average was less than a year. 

Death comes at an early stage in carcinoma 
of the small bowel, when compared with re- 
sectable growths of the large bowel and of 
other portions of the gastro-intestinal tract. 
Perhaps the digestive activity of this portion 
of the alimentary canal, the abundant lym- 
phatic supply, and the high grade of malig- 
nancy of the neoplasms are important factors 
in the gravity of the prognosis. 








946 


CASES OF CARCINOMA OF THE SMALL INTESTINE 
SEEN AT THE MAYO CLINIC 


Rankin and 


Judd’s Mayo’s 

Situation cases cases Total 
Duodenum. . . 5 10 15 
Jejunum... : II 10 21 
Ileum ; 6 8 14 
Multiple. . . 2 I 3 
Undetermined Ixy 2 2 

Total oid rma | 31 55 


ILLUSTRATIVE CASE 


The patient, a married woman, complained chiefly 
of cramps, vomiting, and anemia of 2/4 years’ dura- 
tion. At the onset, the abdominal cramps had been 
mild, and intermittent, distributed generally over 
the abdomen, and the patient had paid but little 
attention to them. She had noted a great deal of 
borborygmus and bloating. She had been mildly 
constipated for years, but never had gone more than 
2 days without a stool. She had not noticed blood 
in the stool. In the winter of 1927 and 1928, the 
trouble had become more noticeable; one severe at- 
tack had lasted a few weeks, and had been accom- 
panied by vomiting. There had been no blood in 
the vomitus, however. Pain, at this time, had begun 
in the right lower quadrant of the abdomen, had 
passed up along the line of the ascending colon and 
under both costal margins into the thorax. 

The patient came to the clinic in September, 1928, 
and was in hospital 2 weeks. All roentgenological 
examinations gave negative results. She was given 
a diet high in vitamines and liver. Blood was found 
in the stool on microscopic examination and evidence 
of blood was obtained by the guaiac test. In Octo- 
ber, 1928, after a period of dieting, there was not 
much objective change; she felt better, however. In 
January, 1929, cramps persisted to some extent; she 
was given fetal liver powder; roentgenological ex- 
aminations gave negative results. 

The patient returned home in January, and a few 
days after her arrival, severe pain appeared in the 
right lower quadrant of the abdomen; the pain radi- 
ated along the ascending colon to the margin of the 
ribs, and then to the back. The liver powder seemed 
to bring on the attacks; vomiting and pain ceased 
with cessation of administration of liver powder. 
When administration of the powder was resumed, 
attacks recommenced. She entered a hospital near 
her home, and continuous rolling, gurgling, and 
splashing in the abdomen were noted. Following 
this attack, the patient’s progress was satisfactory 
until the attack which caused her to return to the 
clinic. 

Ten days before the patient returned, pain had 
appeared in the upper part of the abdomen. Later, 
the pain had moved downward. Distention with 
gas, pressure against the heart and palpitation, 
vomiting, and visible peristalsis appeared. ‘There 
was very little evidence of cholecystic disease except 
vomiting. The paticnt complained of nervousness, 
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a racing heart, and tingling in the feet at night. She 
had had trouble with bloating at night and had a 
feeling of pressure in the thorax. There was no gross 
blood in the stool but erythrocytes were found 
microscopically. 

On examination the patient was found to be 
anemic. Otherwise the examination was negative, 
except for the abdomen, which was distended and 
tender (graded 2). On stimulation of the abdominal 
walls, visible peristalsis was easily seen, more on the 
left than on the right, and below the umbilicus. A 
definite mass was not felt; there was borborygmus, 
graded 3. There had been loss of weight of 16 
pounds. The blood pressures in millimeters of mer- 
cury were 130 systolic and 60 diastolic. Hamoglobin 
was estimated at 37 per cent, and the color index 
was 0.6. Analysis of gastric content revealed total 
acidity of 48, free hydrochloric acid of 32, and com- 
bined acids of 32. ‘Two roentgenological examina- 
tions of the stomach, colon, and thorax, and one of 
the gall bladder gave negative results. The test for 
occult blood in the stool was positive. Certainly 
obstruction was present, but the situation of the ob- 
struction was unknown. Roentgenological examina- 
tion of the colon gave negative, but not conclusively 
negative, results. The diagnosis was as follows: tu- 
mor of the small bowel (50 per cent), volvulus (25 
per cent), and malignant condition of the colon (25 
per cent). 

At operation, carcinoma at the duodenojejunal 
juncture, with partial intestinal obstruction, was 
found. Duodenojejunostomy was done, with anasto- 
mosis between the third part of the duodenum and 
a point in the jejunum 15 centimeters below the 
growth. Evidence of metastasis was not found. The 
growth was not resected because the mesentery was 
so thick. Four months later, the patient was much 
improved. 

CONCLUSIONS 


1. Carcinoma of the small intestine is rare; 
it represents, at The Mayo Clinic, 0.062 per 
cent of the cases of carcinoma of the gastro- 
intestinal tract. 

2. The primary signs and symptoms are 
directly relative to intermittent obstruction 
and to secondary anemia. 

3. Duration of symptoms varies with the 
individual case, but the average is 14 to 15 
months. 

4. Amovable tender mass that “‘slips away 
from the fingers” should arouse suspicion. 

5. The tendency, as noted in the history, is 
for constipation to be a rather constant symp- 
tom and for it to become increasingly obsti- 
nate, although occasionally it is interspersed 
with attacks of diarrhoea. 

6. Repeated tests for occult blood are im- 
portant in suspicious cases. 
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7. Roentgenological examination is of par- 
ticular importance only from a negative stand- 
point in the present state of knowledge, but it 
seems likely that future progress along diag- 
nostic lines will make the roentgenological 
examination much more accurate and definite. 

8. Resection and end-to-end anastomosis is 
the surgical procedure of choice. When this is 
not possible lateral entero-anastomosis should 
be done to short-circuit the obstruction. 

g. The prognosis is poor regardless of the 
surgical procedure. 

10. Metastasis takes place early. 
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ECOGNITION of sarcomatous gastric 

lesions dates back to 1847, when 

Bruch reported the first case on record. 
Ewing estimated that sarcomata constitute 
about 1 per cent of gastric tumors. Haggard 
reviewed the subject up to 1920 and found 
that 244 cases of sarcoma of the stomach had 
been reported in the literature; in 107 of 
these the patients came to operation. Masson 
reviewed the cases which occurred at The 
Mayo Clinic from 1908 to 1920, inclusive, and 
found 13 proved cases of sarcoma in 2,067 
cases of malignant lesions of the stomach, a 
ratio of 1 sarcoma to 159 carcinomata of the 
stomach. 

This report is a clinical analysis of 54 cases 
of sarcoma of the stomach which have been 
studied at The Mayo Clinic from January, 
1908, to July, 1929, inclusive. Diagnosis in 
all of the cases but one was made as a result of 
surgical intervention for gastric lesions; in 
the one exception, a sarcomatous lesion of the 
stomach was found at necropsy. In 5 cases 
tissue was not removed at operation; the 
diagnosis was based on the gross appearance 
of the inoperable tumor. In 3 instances the 
pathologist reported the possibility of the 
tissue being cellular carcinoma. In one in- 
stance the stoma of a gastro-enterostomy 
was involved, so that there were 45 cases in 
which a definite diagnosis of sarcoma of the 
stomach was made and 9 cases in which the 
diagnosis was “ probably sarcoma.” 

The yearly incidence of sarcoma of the 
stomach as seen at the clinic has not been at 
all constant. It has varied from 1 to 6 cases 
a year. There was a similar fluctuation in 
the ratio of sarcoma to carcinoma during this 
period, with an average ratio of 1 case of 
sarcoma to 111 of carcinoma, in a total group 
of 4,159 cases of malignant lesions of the 
stomach (Table I). 

The ages of these patients were comparable 
to those reported from other sources. Fin- 
layson reported the youngest patient as 3% 
years of age. Gosset reported the oldest 


patient as being 85 years of age. The average 
age in the cases reported in the literature is 
about 40 years, whereas the average age of 
patients with carcinoma of the stomach is 61 
years. 

In our series, the youngest patient was 
aged 10 years, and the oldest, 67. The average 
age for the whole group was 43 years. This 
confirms the opinion of most writers that 
sarcoma of the stomach occurs earlier in life 
than does carcinoma of the stomach. The 
numbers of cases in various age periods were 
as follows: from 10 to 20 years, 2 cases; from 
20 to 30 years, 7 cases; from 30 to 40 years, 
7 cases; from 40 to 50 years, 16 cases; from 
50 to 60 years, 12 cases; and from 60 to 70 
years, 10 cases. 

The literature conveys the impression that 
occurrence of sarcoma of the stomach is equal 
in both sexes. In our series there were 31 
males and 13 females. 

In only 4 cases in the series of 54 cases 
was a history of a malignant lesion in the im- 
mediate family elicited. The father of one 
patient had carcinoma of the stomach; the 
brother of another patient had carcinoma of 
the intestine; a third reported that his son had 
carcinoma of the rectum; a fourth said his 
mother had carcinoma, the site of which he 
did not know. 


CLINICAL FEATURES 


The average duration of the symptoms of 
which the patients complained was 18 months. 
Sixteen of the group had had symptoms for 
from 2 to g years. The average for the re- 
maining 38 patients was only 6 months. The 
average duration of symptoms in cases that 
proved to be inoperable was 11 months. 

The presenting symptoms varied from a 
localizable gastric disorder to indefinite, 
general abnormal conditions which did not 
indicate the seat of trouble. The various 
chief complaints were as follows: dyspepsia 
in 23 cases; epigastric pain in 19 cases, epi- 
gastric tumor in 4 cases; bleeding in 3 cases; 


1Submitted for publication October 16, 1929. 








BALFOUR AND McCANN: 


weakness and loss of weight in 3 cases; and 
vomiting in 2 cases. Many patients men- 
tioned other conditions in addition to their 
chief complaints. 

Thirty-seven of the patients had a com- 
plaint of such indefinite epigastric distress 
as fullness after meals, belching of gas, and 
sour stomach. 

Thirty-seven patients complained of epi- 
gastric pain which varied from a burning, 
gnawing type of pain to definite, severe epi- 
gastric pain. Fifteen of these patients gave 
a history suggestive of peptic ulcer, with 
periodic spells of distress characterized by 
the sequence of pain, food, and ease. 

The loss of weight ranged from 5 to 70 
pounds in a period varying from 2 weeks to 
several years. The average loss was 23 pounds 
in 4 months. Eleven of the patients had not 
lost weight at the time they came to operation. 

Twenty-six of the patients had demonstra- 
ble epigastric tumors. Four of this group, as 
mentioned, presented themselves at the 
clinic with the chief complaint of tumor. 
Some of the tumors were fixed, and some 
moved on respiration, One was -palpable 
only when the patient was in a standing 
position. One patient had visible gastric 
peristalsis. 

The tumor was situated in the mid-epi- 
gastrium in 13 cases, to the left of the epi- 
gastrium in 11 cases, and to the right of the 
epigastrium in 2 cases. In a few of these 
cases it was situated below the umbilicus. 

The presence of a palpable tumor does not 
seem to have any evident relationship to the 
resectability of the lesion or to the prognosis. 
In 2 of the cases of palpable tumor, the roent- 
genographic report was of a normal stomach. 
Sixteen, or more than half, of the cases of 
tumor fell within the operable group. Five of 
the 12 patients who were living when last 
heard from, one of whom had lived 9g years, 
were included in the group with palpable 
tumor. 

Sixteen of the patients gave a history of 
gastro-intestinal haemorrhages for a period of 
1 tog months. Black, tarry stools were most 
frequently noted, although a few of the pa- 
tients had vomited blood. The hemorrhages 
were single or repeated. One patient had a 
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TABLE I.—COMPARISON OF FREQUENCY OF 
SARCOMA AND CARCINOMA 


| Cases 
Period ee Ratio 
| Sarcoma | Carcinoma 
1908-IQ15 5 | 1131 1:226 
1916-1920 | 15 973 | 1:65 
1921-1925 | 21 1185 1:56 
1926-1928 | 6 | 823 1:137 


fatal hemorrhage following simple explora- 
tion for what proved to be inoperable sar- 
coma of the stomach. 

Twenty-seven patients (half of the series) 
complained of occasional or daily vomiting. 
Few gave a history of a retention type of 
vomiting; a few induced vomiting for relief of 
symptoms. 

The concentration of haemoglobin varied 
from a high figure of 88 per cent to a low fig- 
ure of 24 per cent. Forty-three patients had 
a value for haemoglobin above 50 per cent. 
In the group of 43 patients with a reading for 
hemoglobin above 50 per cent, only 7 had a 
clinical history of gastro-intestinal hamor- 
rhage. Six of the group of 10 patients with a 
reading below 50 per cent had a clinical 
history of bleeding. ‘The ratio between 
those with a reading for haemoglobin below 
50 per cent to those with a reading above 50 
per cent was as 1 to 4. 

Determination of the gastric acids was 
made in 42 of the 54 cases. In this group, 
free hydrochloric acid was absent in 17. In 
25 cases the average reading for free hydro- 
chloric acid, in terms of cubic centimeters of 
tenth-normal sodium hydroxide, was 37; the 
highest value for free hydrochloric acid was 
66. 

If the 25 cases with free hydrochloric acid 
be divided into three groups, the following 
values were found: o to 30, with an average 
of 17, in 17 cases; 30 to 50, with an average of 
41, in 5 cases; and 50 or more, with an average 
of 57, in 3 cases. 

Five of the group showed considerable re- 
tention of gastric content; the maximal reten- 
tion was 2,000 cubic centimeters and the aver- 
age for the 4 cases, 1,036 cubic centimeters. 

Roentgenological studies were made in 45 
of the series and the following diagnoses were 
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made: malignant lesion in 35 cases; ulcer in 3; 
extragastric tumor in 2; possible benign 
tumor in 1 case; and negative in 5 cases. 

In these 45 cases in which roentgenological 
study was done, 8 of the lesions were reported 
as inoperable. Two of the group, however, 
were found to be resectable at operation. 

In 3 of 15 cases in which the lesions were 
found to be inoperable at exploration, roent- 
genological studies were not made because 
of the definiteness of the lesion. In 6 of the 
12 other cases, the lesions were correctly 
reported as inoperable after roentgenological 
examination. 

In 38 cases, the lesions were operable, and 
all of these except 2 were reported as operable 
by the roentgenologist. These 2 were re- 
ported as of doubtful operability; in 1 case 
the patient has now lived for 6 years and 7 
months. This shows the advisability of 
exploration in cases classified as of doubtful 
operability by the roentgenologist, if the rest 
of the clinical study justifies exploration. 

Most of the clinical diagnoses in the 54 
cases were of carcinoma of the stomach. 
Two of the cases were diagnosed before oper- 
ation as sarcoma, and the roentgenologist 
called one of the growths a lymphosarcoma, 
which it proved to be at operation. The 
clinical diagnoses were as follows: carcinoma 
of stomach in 30 cases; abdominal tumor in 8 
cases; ulcer of stomach or duodenum in 5 
cases; benign tumor of the stomach in 3 cases; 
Banti’s disease in 2 cases; pyloric obstruction 
in 2 cases; cystic gall bladder in 1 case; sar- 
coma in 1 case; and lymphosarcoma in 1 case. 


TREATMENT 


The primary purpose of treatment is re- 
moval, and this paper is concerned only with 
the cases which came to operation. A vari- 
ety of procedures was carried out, as listed 
herewith: 15 patients in whom the tumors 
proved to be inoperable were subjected to 
exploration and none of them is living; 27 
underwent the Pélya type of resection, 8 of 
whom are living; 6 underwent sleeve resec- 
tion and 2 are living; 3 were subjected to 
excision of tumor and 2 are living; palliative 
gastro-enterostomy was done for 2 patients, 
neither of whom is living. 
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There are several points connected with the 
surgical management of these lesions which 
are important. Seldom, if ever, except in 
children, is a lesion suspected of being a 
sarcoma, but in patients in the second or 
third decade of life a large tumor, known to 
be in the stomach, should always be suspect- 
ed of being a sarcoma. Some of these tumors 
may be so large that surgical intervention 
appears inadvisable, but even when the 
roentgenological report suggests that the 
tumor is inoperable, it is occasionally found 
to be removable. The reason for this is that 
certain types of sarcoma are not of an in- 
filtrating type and the line of demarcation of 
the tumor is definite. Thus the tumor may 
be so large, and situated so far to the left, as 
to be mistaken for a splenic or renal tumor 
and its origin determined only by fluoroscopic 
examination. Some of the tumors in this 
series had caused perforation of the stomach 
and had become fixed to adjacent structures, 
so that, when the abdomen was opened, the 
tumors appeared to be irremovable. Never- 
theless, in such cases, after separation of the 
tumor it may be found that the malignant 
condition has not extended outside of the 
stomach and removal of the growth can be 
justifiably undertaken. 

The methods of resection are essentially the 
same as those employed for resection of car- 
cinoma. In cases of sarcoma, however, there 
are more frequent indications for restoring 
gastro-intestinal continuity by antecolic end- 
to-side entero-anastomosis. More extensive 
resection can be accomplished in sarcoma 
than in carcinoma because of the sharper 
demarcation of the growth in the former. 

Coley’s toxins were administered after 
operation in 2 of the cases in conjunction 
with irradiation. Freeman reported a case of 
lymphosarcoma in which only incomplete 
removal was possible and in which Coley’s 
toxins and irradiation were used after opera- 
tion. The patient was alive and well 2 years 
after operation. Irradiation by roentgen 
rays alone was used after operation in 14 
cases. All of the lesions thus treated were 
examples of lymphosarcoma, with the excep- 
tion of one case of myosarcoma. In 3 of the 
14 cases, simple exploration was carried out; 
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the growth proved to be irremovable. In 
the 11 others, the growth had been success- 
fully removed surgically. Ten patients of 
these 11 are dead. The 4 others represent a 
third of the 12 patients who are reported as 
being alive. 

Desjardins said that of the sarcomata of 
the stomach, those which are most favorable 
for treatment by roentgen ray are lympho- 
sarcomata and that if they could be diagnosed 
early enough they might be cured by irra- 
diation alone. The basis for the effectiveness 
of this treatment is that the lymphocytes 
are more sensitive to the rays than are any 
other cells of the body. He has shown that if 
the body of a rabbit is irradiated for an hour, 
destruction of lymphocytes can be demon- 
strated. 

The extent of the irradiation depends very 
much on the clinical aspects of the case and is 
always an individual problem. If the surgeon 
reports the lesion as limited to the stomach, 
then irradiation is limited to that region. If 
lymphatic involvement is reported, then 
irradiation is extended to the nodes over the 
omentum and the perigastric region. The 
question of whether or not to treat peripheral 
regions is determined by the presence or 
absence of palpable nodes in those regions. 
From 1 to 4 courses of treatment may be 
given to patients as the first series and these 
may be repeated later as the indications 
arise. 

Definite results are obtained in the treat- 
ment of lymphosarcoma. In cases in which 
the growth has been removed irradiation ap- 
parently controls the extension of the process 
into lymphatic structures. In the inoperable 
cases, it has definite palliative value, and if 
irradiation is intelligently given the condition 
of the patient may be greatly improved for a 
considerable time. Many patients report 
marked improvement in their subjective gas- 
tric symptoms as well as in their general con- 
dition. 

The other types of sarcoma, fibro-angio- 
sarcoma and myosarcoma, hold little promise 
so far as the efficacy of irradiation is con- 
cerned. The resistance of these tissues to ir- 
radiation is much higher than the sensitive- 
ness of the tissues of the upper portion of 
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the intestinal tract. Irradiation for a period 
sufficiently prolonged to affect such growths 
would lead to toxic disturbances in the upper 
intestinal mechanism such as are observed in 
mechanical intestinal obstruction. 


PATHOLOGY 

The difficulties in diagnosis are not en- 
tirely clinical. Experienced pathologists oc- 
casionally will hesitate to make a positive 
diagnosis in cases which prove, by the course 
of the disease and subsequent pathological 
examinations, to be sarcoma. In the case 
reported by Freeman, the specimen removed 
was sent to several pathologists of note who 
made diagnoses of carcinoma, lymphosar- 
coma, inflammatory tissue, and chronic 
granuloma. 

The sarcomata of the stomach in the cases 
included in this series varied from one about 
3 centimeters in diameter in a diverticulum of 
the stomach to a tumor which involved most 
of the stomach. Frequently the tumors were 
situated in the antrum, but usually far enough 
from the pylorus so that obstruction by the 
tumors was uncommon. One lesion was re- 
ported at operation to be obstructing the 
pylorus. In one instance the tumor extended 
from the stomach, beyond the pylorus, and 
into the duodenum. The cardia was never 
involved. The most common situation of the 
tumors was on the lesser curvature, but the 
greater curvature and the anterior and pos- 
terior walls were also the site of origin of the 
lesions. 

In the inoperable cases, the tumors were 
reported as being posterior, involving the 
pancreas, and also as extending into the 
omentum. In one instance there was a sec- 
ondary mass in the pelvis. One lesion, also, 
was associated with multiple small tumors in 
the colon. 

The mucosa was intact in some cases, 
whereas in others there was a defect, ranging 
from a small perforation about 1 millimeter 
in diameter to an extensive area of ulceration. 
Frequently, those patients with a history of 
gastro-intestinal hemorrhages had ulceration 
or perforation. 

The record of gross metastasis does not 
throw much light on the prognosis of these 
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cases. Of the patients now dead, nodes were 
reported to be uninvolved in 4, whereas, in 11, 
lymphatic involvement was reported. Of the 
patients now living (excluding those of the 
last 2 years) nodes were reported to be free of 
involvement in 6, and in 6 there was a report 
of lymphatic involvement. In only 1 case in 
the series was involvement of the liver evident 
by the presence of nodules. Extension of the 
lesion into the serosa, as shown by microscop- 
ic study, did not throw especial light on the 
prognosis. Two of those patients in whom 
such extension was found are included in the 
group of patients who are living. 

Histological study of removed tissue was 
made in all but 5 cases. In these 5, the diag- 
nosis was made on the definite appearance of 
the gross lesion. In 3 of the 49 cases in which 
tissue was submitted for diagnosis, the patholo- 
gist reported the possibility of the lesion being 
cellular carcinoma. In 1 other case, that of a 
sarcoma of the stoma of a gastro-enterostomy, 
the jejunum wasinvolved apparently more than 
the stomach. Therefore, in this series, there 
are 45 cases in which operation was performed 
and in which the diagnosis was based on defi- 
nite histological study of the tissue. The fol- 
lowing pathological diagnoses were made: 
lymphosarcoma in 32 cases; fibrosarcoma in 
5 cases; myosarcoma in 3 cases; angiosarcoma, 
perithelial angiosarcoma, and spindle-cell sar- 
coma in 1 case each; and sarcoma in 6 cases. 

Of the 12 cases in which the patients were 
living when last heard from the diagnosis was 
lymphosarcoma in 7; in the 5 remaining cases 
it was fibrosarcoma, angiosarcoma, perithe- 
lial angiosarcoma, spindle-cell sarcoma, and 
sarcoma, respectively. The ratio of lympho- 
sarcoma and fibrosarcoma, among the pa- 
tients who are living, is about the same as 
that in the whole series. Therefore, a con- 
clusion as to their relative malignancy cannot 
be drawn. 

RESULTS 

The number of immediate deaths follow- 
ing operation in the whole series of 53 cases 
was 6 (11.3 per cent). One of these deaths 
resulted from hemorrhage following simple 
exploration. 

The immediate mortality in the cases sub- 
jected to direct surgical procedures on the 
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stomach was 5 deaths in 38 cases (13.5 per 
cent). Two of these deaths were due to pneu- 
monia without other complications, and 3 to 
peritonitis. 

The group in which simple exploration 
was done comprised 15 cases. The youngest 
patient was 16 years of age; the oldest, 62; 
the average age was 41. The pre-operative 
duration of symptoms in this group was 11 
months. The group included most of the 
cases in which tissue was not taken for 
diagnosis, as the diagnosis appeared sub- 
stantially correct by inspection. The dura- 
tion of life after the exploration averaged 4 
months. The longest duration of life was 11 
months. One patient lived only 2 days; 
death was due to spontaneous hemorrhage. 

Of the 38 patients from whom removal of 
the growth was accomplished, 12 were living 
when last heard from and 26 were dead. The 
average postoperative duration of life for 
those who died was 11 months; the shortest 
duration was 3 months; and the longest 2 
years and 3 months. 

Of those living when last heard from, the 
average postoperative duration of life has 
been 5 years. The longest duration of life, 
when the patient was last heard from, was 
9 years. 

SUMMARY 

A clinical analysis of 54 cases of sarcoma of 
the stomach seen at The Mayo Clinic from 
January, 1908, to July, 1929, is offered. In 
all but 1 case, the patient came to operation. 
The average age of the patients at the time of 
diagnosis was 43 years. There was a predom- 
inance of males over females in a ratio of 25 
to 1. In only 4 instances was a family history 
of malignant disease elicited. 

The average duration of symptoms before 
operation was 18 months. The presenting 
complaints were dyspepsia, pain, tumor, 
bleeding, weakness, and vomiting. Thirteen 
patients gave a history of gastro-intestinal 
hemorrhage. Free hydrochloric acid was 
present in the gastric content of 60 per cent 
of the patients. The majority of lesions were 
diagnosed as carcinoma of the stomach 
before operation was performed. The tumor 
could be removed surgically in 36 of the 
cases; it could not be removed in 15 of 
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the cases, a ratio of operability of 66 per 
cent. 

Treatment consisted, when possible, of 
partial gastrectomy followed by administra- 
tion of Coley’s toxins and irradiation by 
roentgen rays in suitable cases. 

The tumors varied considerably in size, 
and several types of sarcoma were reported by 
the pathologist. Neither the type of tissue 
nor the presence of metastasis threw much 
light on prognosis. 
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The immediate operative mortality for 
the whole group was 11.3 per cent. 

The postoperative duration of life in the 
cases in which only exploration was done 
averaged 4 months. The average duration of 
life after operation of those patients who 
underwent resection and have died was 11 
months. The average postoperative duration 
of life for the 12 patients who were living 
when they were last heard from has been 
5 years; 1 has lived for 9 years. 
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content in 300 pregnant women made by 

the writers, it was found that a deficiency 
in the number of red corpuscles and in the 
haemoglobin content is not of unusual occur- 
rence, being present in approximately one-half 
of this class of patients. The present study 
has been extended to include a much larger 
number of gravid patients. Herewith is re- 
ported in systemized form the results of the 
blood counts and haemoglobin estimations in 
one thousand gravid women in the different 
trimesters. 

During the past 2 years routine hemato- 
logical examinations were made on all gravid 
women in our antenatal clinic. These ex- 
aminations consisted of erythrocyte, leuco- 
cyte, and platelet counts, hemoglobin es- 
timations, together with Wassermann and 
blood sedimentation tests. The results of the 
platelet determinations and of the blood sedi- 
mentation tests have been analyzed at some 
length in previous publications (5, 6). 

The patients herein studied were of the 
ordinary clinical type, coming mostly from the 
tenements of the city and enjoying none of the 
advantages of luxury and wealth. Not one of 
these patients, however, had any complicating 
diseases at the time the count was performed. 

The Thoma hemacytometer supplied with 
the Leitz counting chamber and the Neubauer 
ruling was used in the enumeration of the 
erythrocytes. For the hemoglobin determi- 
nations, the Dare hamoglobinometer was em- 
ployed, as it is believed to be sufficiently 
accurate for our purpose. 

In the present study, the normal low limit 
for the red cells is set at 4.0 million per cubic 
millimeter, and for hemoglobin content at 70 
percent. 


|: an earlier investigation (4) of the blood 


REVIEW OF LITERATURE 


Nasse, in 1836 was the first to point out 
that the erythrocyte count was physiologi- 
cally reduced during gestation. Besides the 


“physiological”? anamia of pregnancy, two 
other types of anaemia occur occasionally in 
the gravid state: first, the pernicious type de- 
scribed by Channing in 1842 and, second, the 
severe hemolytic anemia discussed by Row- 
land, Allan, and others. 

Numerous authors (Fouassier, Meyer, Blu- 
menthal, Kuehnel, and others) have shown 
that pronounced anemia occurs frequently in 
pregnancy. ‘Thompson claims it is most 
marked in the first and last trimesters of preg- 
nancy. Gram in a study of 59 pregnant wom- 
en made the average hemoglobin estimate of 
between 71 and 79 per cent throughout gesta- 
tion. Alder noted an average hemoglobin of 
50 per cent in a study of 11 patients. Kerwin 
and Collins observed a similar hamoglobin- 
emia. Lyon reported that 38 per cent of the 
women examined in the last trimester had a 
hemoglobin content below 70 per cent. Gallo- 
way found an anemia existing in all three tri- 
mesters of pregnancy. 

The question whether the anaemia improves 
with the advance of gestation is still a disputed 
point. Kuehnel observed that a distinct im- 
provement took place after the thirtieth week. 

The progress of anemia in the puerperium 
has been investigated by Fehling, Rucker, 
Given, Meyer, Dubner, Sieben, and others 
who contend that there is an even greater 
degree of anemia shortly after labor with a 
subsequent improvement, and that within 2 
weeks after delivery the count rises higher 
than during pregnancy. 


RESULTS OF ERYTHROCYTE DETERMINATIONS 


For the purpose of clarity the patients were 
divided into five groups, according to the 
severity of anemia manifested. The patients 
with counts of 4 million or over comprise 
Group I (normal count). Those with counts 
between 3.9 and 3.6 million form Group II 
(mild anemia). The patients with counts 
between 3.5 and 3.1 million comprise Group 
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III (moderate anemia). Those patients with 
erythrocyte counts between 3.0 and 2.6 million 
form Group IV (severe anemia). All patients 
with counts of 2.5 million or less fall in Group 
V (very severe anemia). 

Chart 1 indicates that in a study of one 
thousand pregnant women, regardless of the 
period of gestation, 474 or 47.4 per cent showed 
a moderate to a severe anemia (below 3.6 
million), whereas only 161 or 16.1 per cent 
had an erythrocyte count above 4 million. 

The analysis of erythrocyte counts in rela- 
tion to trimesters of pregnancy is shown in 
Chart 2. In the first two trimesters only 121 
patients were available for study. Of this 
group 30 or 24.7 per cent manifested a moder- 
ate to a severe anemia (below 3.6 million). Of 
the 722 patients examined in the third tri- 
mester, however, 410 or 56.7 per cent had a 
moderate to a severe anamia, while 34 or 21.7 
per cent of the 157 women examined during 
labor gave erythrocyte counts below 3.6 
million. The preponderance of evidence shows 
anemia to be most marked during the third 
trimester. 

In Chart 3 hemoglobin estimations during 
gestation are depicted. It is to be seen that a 
distinct hemoglobinamia (70 per cent or less) 
occurred in 586 patients or 58.6 per cent, 
whereas only 129 or 12.9 per cent of the wom- 
en had a haemoglobin percentage above 8o. 

Those patients with 70 per cent haemoglobin 
or less were grouped according to the number 
of previous pregnancies. This was done so as 
to determine if any relationship exists between 
parity and the hemoglobin deficiency. This 
grouping revealed that 285 of the patients 
were primigravide while 715 had previously 
borne children. Of the 285 women pregnant 
for the first time, 164 or 54 per cent had a 
hemoglobin estimation of 70 per cent or less, 
whereas 422 or 58 per cent of the multigrav- 
ide gave a percentage of 70 or less. Parity 
seemingly was not related to the low per- 
centages of haemoglobin. 

Over 70 per cent of the patients were be- 
tween the ages of 20 and 30. The anamia was 
just as prevalent in the young women as in 
the older groups. 

In making a microscopic examination of the 
blood, the usual changes of a secondary ane- 


TABLE I.—ONE HUNDRED PATIENTS WITH 
TWO COUNTS IN PREGNANCY 


Millions of Counts at term 
red blood cells oe 
No. of per c.mm. in Decreased | Increased 
Patients first two Unchanged |200,000 or | 200,000 or 
trimesters more more 
20 4 or over 2 15 3 
35 3.9 to 3.6 13 13 9 
36 3.5 to 3.1 4 12 20 
9 3.0 or less 2 I 6 
100 21 41 38 














mia were in evidence, such as anisocytosis, 
polychromatophilia, and poikilocytosis. The 
color index was less than 1.0 in every case. 

COURSE OF ANAEMIA DURING PREGNANCY 

To ascertain if any improvement occurs in 
the anemia with the advance of pregnancy, 
counts were performed on too patients in the 
first two trimesters and again at term. 

Table I reveals that 55 patients gave counts 
above 3.5 million prior to the seventh month. 
Of this group 28 or almost 50 per cent showed 
a decrease of 200,000 or more red cells at term. 
Of the 45 anemic patients, only 13 or 28 per 
cent exhibited a similar decrease, whereas 26 
or 58 per cent underwent a definite improve- 
ment. Thus, it appears that only those pa- 
tients with a distinct anaemia in the early 
months of gestation showed any improvement 
at term. Patients becoming more anamic with 
the advance of pregnancy should be observed 
carefully for evidences of serious disturbances 
in the blood forming organs. 


ERYTHROCYTE COUNTS IN THE PUERPERIUM 


The erythrocyte counts of 200 patients were 
performed within 48 hours after delivery and 
again 7 to 10 days postpartum in order to 
determine the immediate effect of childbirth. 
It is to be noted from Chart 4 that of the 106 
patients with a moderate to severe anemia, 16 
per cent displayed a further reduction in the 
number of red cells immediately after delivery, 
whereas 58.4 per cent showed a marked rise. 
Of the group of 94 patients with normal 
counts during pregnancy (over 3.5 million), a 
much larger percentage (73.4 per cent) mani- 
fested a reduction shortly after labor. 

Chart 5 denotes the marked improvement 
occurring 7 to 10 days after delivery; 72.6 per 
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Chart 1. Erythrocyte counts in 1,000 pregnant women 
(all trimesters). 


cent of the 106 patients anemic during preg- 
nancy manifested a pronounced tendency to 
recover. 

It is our belief that the loss of blood during 
labor is primarily responsible for the diminu- 
tion of red cells after labor. The multiplica- 
tion of red corpuscles during the puerperium 
is probably due to the increased activity of the 
blood-forming organs, nature’s stimulation of 
hxmotopoiesis, to compensate for the primary 
blood loss in labor. 


PROGRESS OF ANASMIA TWO TO SIX 
MONTHS AFTER DELIVERY 


One hundred selected patients with an 
anemia during pregnancy had another count 
taken 2 to 6 months after delivery. A com- 
parison of these counts shows that many pa- 
tients had made remarkable recoveries. Espe- 
cially is this to be observed in the red cell 
tabulation (Chart 6), in which it is noted that 
of 60 patients with a count below 3.6 million 
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® Chart 3. Hemoglobin estimations in 1,000 pregnant 
women. 


during gestation, only 4 failed to rise above 
this level. However, 2 of these 4 patients 
showed an improvement of over 200,000; the 
other 2 on examination, one year after de- 
livery, had made no improvement. Although 
no patient in the selected group had a normal 
count in pregnancy, 61 of them gave counts 
of 4 million or over, 2 to 6 months after child- 
birth. On final analysis, it was found that an 
increase in the red cell count above 200,000 
occurred in g2 patients. 

Chart 7 shows that 45 patients (45 per 
cent) had a relatively normal hemoglobin 
estimation (over 80 per cent) within 6 months 
after delivery, although none of these patients 
had over 80 per cent hemoglobin during gesta- 
tion. Only 18 patients with hemoglobin be- 
low 70 per cent failed to rise above this level. 
However, of these 18 patients, 15 had actually 
gained over ro per cent hamoglobin, though 
the final estimation was still 70 per cent or 
lower. 

Finally, it may be stated that 95 per cent of 
the group of 100 selected patients showed an 
improvement of at least 10 per cent in the 
hemoglobin content. 


DISCUSSION 


In a previously published investigation (4), 
many factors were studied in order to disclose 
their possible relation to this blood deficiency. 
Foci of infection in the teeth, tonsils, and 
urinary tract were believed to exert very little 
influence on the severity of the anaemia. 
Syphilis and toxemia were seemingly not 
prominent etiological factors. The specific 
cause of the secondary anemia, therefore, re- 
mains unknown. 

Numerous theories have been advanced in 
explanation: 
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Chart 4. Erythrocyte counts 24 to 48 hours after labor 
in 200 patients. 


1. The hypothesis advanced by Audral and 
others, that the anemia is due to chlorosis, is a 
possible explanation. 

2. The contention of Kiwisch, Willcocks, 
and others, that there is a serous hydramia in 
pregnancy brought about by increased gland- 
ular activity, is also tenable. They believed 
that the relative deficiency was due to a pro- 
gressive enlargement of the vascular area dur- 
ing gestation and to a large increase in the 
water of the plasma. This dilution of the 
blood might manifest itself in a lowered cell 
count, even though the erythrocytes were not 
actually reduced in number. 

3. The belief that the anemia occurs only 
in the weak and undernourished gravid wom- 
en, in those deprived of proper dietetic and 
medical treatment, is especially supported by 
Peter, Fehling, Meyer, and Schroeder. The 
statistics published in our previous study, 
however, revealed that private patients com- 
ing from an environment conducive to good 
health, likewise exhibited some anemia in 
pregnancy, though not as severe as in the ward 
patients. From this observation, it is plau- 
sible to suppose that pregnancy itself had 
brought about the anemia. Furthermore, the 
marked improvement occurring 2 to 6 months 
after delivery in most of the ward patients 
tends to substantiate the anemic influence of 
pregnancy. 

4. The theory of Hofbauer states that a 
syncytial hemolysin in the ectodermal cells of 
the chorion caused the maternal blood de- 
struction. With the advance of pregnancy, an 





Chart 5. Erythrocyte counts 7 to 10 days postpartum 
in 200 patients. 


antihemolysin formed in the mother’s blood 
which prevented further blood destruction. If 
this failed to occur, a progressive anaemia 
would continue during pregnancy. Therefore, 
it seems one is justified in assuming that there 
may be a combination of factors directly or 
indirectly responsible for the anemic condi- 
tion so frequently encountered. 

One of the most interesting facts brought 
out by the present survey is the return of the 
maternal blood to its relative normal state 
within 2 to 6 months after delivery. This cer- 
tainly denotes that the anemia probably did 
not exist prior to gestation. One can conceive, 
however, that a patient who was anemic be- 
fore and during pregnancy might improve 
considerably as the result of 12 days’ rest in the 
hospital and careful postnatal management. 

Lyon observed a similar anemia in a group 
of non-pregnant women with retroversion, and 
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Chart 6. Erythrocyte counts 2 to 6 months after de- 
livery in 100 selected cases. 
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Chart 7. Hemoglobin estimations 2 to 6 months after 


delivery in 100 selected patients. 


he, therefore, maintained that the anamia of 
pregnancy represented a pre-existing anemia. 
The patients, however, who did not manifest 
any improvement in our series were probably 
anemic before the advent of pregnancy. 
Thorough examination of these women may 
reveal other causative factors. 


SUMMARY AND CONCLUSIONS 


1. Of the one thousand patients examined 
in various periods of gestation, 47.4 per cent 
gave evidence of an anemia, with red cell 
counts of 3.5 million or less. 

2. A distinct hamoglobinemia of 70 per 
cent or less occurred in 58.6 per cent of the 
gravida. 

3. Only 24.7 per cent of the patients ex- 
amined in the first two trimesters showed a 
moderate to a severe anwmia, in contrast to 
56.7 per cent of the patients examined in the 
third trimester. Although the latter group 
constitutes a much larger number of patients, 
we feel that the anemia is as a rule more 
marked with the advance of pregnancy. Of a 
group of 35 patients with a definite anemia in 
the early months of gestation, 26 showed im- 
provement at term. 

4. Of 106 patients with a moderate to a 
severe anemia, however, 58.4 per cent began 
to show improvement within 1 to 2 days after 
childbirth. Of 94 patients with a mild anemia 
or a normal count during pregnancy, 73.4 per 
cent showed the effect of labor by a further 
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reduction of the red cell count within 24 to 
48 hours. 

5. A marked improvement ensued within 
7 to 10 days after labor, occurring in approx- 
imately 72.6 per cent of the 106 patients 
anemic during pregnancy. 

6. The most interesting feature disclosed 
by this study was the remarkable recovery 
developing within 2 to 6 months after delivery. 
A distinct improvement in the red cell count 
took place in 92 per cent of the 100 patients 
examined. In 95 per cent there was also a 
marked improvement in the hemoglobinemia. 


Note. The Dare hemoglobinometer employed in this 
study was tested and standardized at frequent intervals by 
Dr. Baxter L. Crawford, pathologist to the Jefferson Med- 
ical College Hospital. 
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THE RELATION OF 


HEPATITIS 


TO CHRONIC CHOLECYSTITIS 


HARRY KOSTER, M.D., F.A.C.S., M. A. GOLDZIEHER, M.D., W. S. COLLENS, M.D., Brooktyn, New York 


From the Surgical and Pathological Services of the Crown Heights Hospital 


ANY patients who have been sub- 
M jected to cholecystectomy for chron- 
ic gall-bladder disease are not entire- 
ly cured of the symptoms which brought them 
to operation. The residual symptoms cannot 
be explained completely on the basis of a neu- 
rotic constitution, concomitant cardiovascular 
lesions, or senescence. Clinically it is true that 
the longer the duration of the disease before 
operative treatment is instituted, the less the 
likelihood of cholecystectomy relieving all the 
symptoms. This is not surprising when it is 
recalled that (1) anatomical investigations 
have demonstrated the association of perma- 
nent dilatation of the intrahepatic biliary pas- 
sages with cholecystitis; (2) chronic inflamma- 
tion of the gall bladder with repeated acute 
exacerbations may have produced an inter- 
ference with the normal function of the sphinc- 
ter of Oddi allowing reflux of bile into the pan- 
creatic ducts leading to a chronic pancreatitis; 
(3) dense adhesions to, or perforations into, 
the stomach or duodenum from the gall blad- 
der may interfere permanently with gastric 
and duodenal motility and thus leave perma- 
nent sequele to the primary lesion. That there 
may be other reasons for the persistence of 
symptoms seems likely. 
Because of the topographically and func- 
tionally close relationship between the liver 


and the gall bladder, it was decided to reinves- 
tigate histologically the livers of patients suf- 
fering from gall-bladder disease. 

A series of 27 cases was examined in the 
following way: Sections of the liver from both 
the right lobe and the left lobe were taken. In 
no instance was a section taken at a distance 
of less than 8 centimeters from the margin of 
the gall-bladder bed. In some of these cases an 
injection of 5 cubic centimeters of 1 per cent 
trypan blue solution or 5 cubic centimeters of 
Higgin’s India ink into the left gastro-epiploic 
vein was made prior to the excision. The sec- 
tions were wedgeshaped and weighed almost 1 
gram. ‘The incisions extended at least one 
centimeter into the liver substance. They 
were fixed immediately in formaldehyde em- 
bedded in paraffin and were examined after 
they were stained with the usual methods. 


HISTOLOGICAL DESCRIPTION 


In 25 of the 27 cases, definite liver changes 
were found, although in Cases 7, 10, and 15 
only one of the two specimens removed from 
different parts of the liver showed such lesions. 
In all these cases, there was definite histolog- 
ical evidence of chronic inflammatory change 
in the gall bladder. 

There were only 2 cases in which no changes 
could be found in the liver. One of these (Case 
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17) showed anatomically distinct lipoid infil- 
tration of the gall-bladder mucosa (strawberry 
gall bladder) but no other changes indicating 
even a moderate degree or a healing stage of 
cholecystitis. The other case (24) was oper- 
ated on with the diagnosis of cholecystitis but 
a peptic ulcer of the pylorus was found and 
the gall bladder proper did not show inflam- 
matory changes, histologically. 

On examining the slides with low power 
magnification it was easy to ascertain that 
there were numerous foci of cell infiltration. 
These foci were observed mainly in the con- 
nective tissue about the larger intrahepatic 
branches of the portal vein. Such infiltration 
spread eccentrically from one side of the vessel 
wall toward the periphery and only occasion- 
ally surrounded the whole lumen. ‘The infiltra- 
tion was usually more of a diffuse character 
and tended to spread over the ramifications of 
the periportal stroma. Closer examination re- 
vealed that the areas most heavily infiltrated 
were those in which small bile ducts could be 
seen. Wide lymph vessels were also often ob- 
served in some of these areas. 

Besides these conspicuous perivascular infil- 
trations, quite a few nodules were scattered 
throughout the liver tissue which appeared on 
low power examination as primary intrahe- 
patic foci. Invariably, however, a bile duct 
was visible in the center and it was demon- 
strable that the aggregation of cells took place 
in the connective tissue which surrounded this 
bile duct. Smaller branches of the portal vein 
and lymph vessels could also be seen. 

The cells found in both perivascular infiltra- 
tions and the scattered nodules were of various 
types, including lymphocytes, a few plasma 
cells, histocytes, fibroblasts, polynuclear leu- 
cocytes, and occasionally eosinophiles. The 
presence of histocytes could be established 
clearly in those cases which prior to the exci- 
sion had received an injection of India ink or 
trypan blue. Storage of the dyes by some of 
these cells revealed their true nature and de- 
termined them as cells of the active mesen- 
chymal type. Polynuclear leucocytes were not 
found in every case. They were most numer- 
ous in Case 2, in which the inflammatory con- 
dition of the gall bladder was also of a more 
subacute type. 
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Examination of the liver tissue outside of 
the nodules and perivascular infiltrations 
showed certain changes of varying intensity. 
They consisted of the presence of a larger 
number of Kupffer cells than usual and of the 
presence of fairly numerous cells in the lumen 
of the intertrabecular liver capillaries. These 
cells included polynuclear leucocytes, lympho- 
cytes, and particularly large mononuclear 
cells, most of which belonged obviously to the 
group of monocytes. ‘These intracapillary 
changes were not met with in every case and 
their intensity was unequal in its distribution 
over a single slide. 

We can summarize these changes as follows: 
There is an interstitial hepatitis of varying 
intensity which is localized essentially in the 
periportal connective tissue. The inflamma- 
tion is of a chronic character and seems to 
center about the larger branches of the porta] 
system. 

The presence of inflammatory changes in 
the liver in cases of gall-bladder disease has 
been stressed by Graham (5) in a series of 
papers in which he tried to show that such 
changes are practically constantly associated 
with cholecystitis. Experimental work done 
by the same author led him to the belief that 
there was a casual connection between liver 
and gall-bladder changes. Graham (6) recog- 
nized two ways of infection. One is the direct 
hematogenous route whereby bacteria reach 
the gall-bladder wall through the circulation 
and bacterial emboli in the gall-bladder capil- 
laries are responsible for the onset of inflam- 
mation. The other way is that of lymphatic 
spread from the liver through the outer coats 
and finally to the mucosa of the gall bladder. 
Graham believes that the latter is the more 
common and almost regular way in which in- 
fectious cholecystitis is brought about. 

It has been proved beyond any reasonable 
doubt that bacteria which circulate in the 
blood either in case of septicemia or after ex- 
perimental injection into the blood are rapidly 
excreted from the liver and pass into the bile 
as in the process of normal secretion. This has 
been shown experimentally for typhoid bacilli 
(Doerr and Chiarolanza), bacillus prodigiosus 
(Fuetterer), and staphylococcus (Biedl and 
Kraus). Fuetterer was able to recover bacteria 
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Fig. 1. Section from liver. Periportal infiltration. Mul- 
tiple small, intrahepatic nodules. Low power. 


from the bile 2 minutes after injection into the 
portal vein. 

Recent work has also shown that bacteria 
circulating in the blood stream are ingested 
first by the Kuepffer cells and many of these 
bacteria survive the process of phagocytosis 
and remain viable in the body of the cell for 
days and weeks. An elimination of these bac- 
teria occurs after any kind of stimulation of 
the Kuepfier cells when they appear in the bile. 

Such observation would point to another 
very probable source of infection of the gall 
bladder. That is, through the bile ducts 
through which the infected liver bile reaches 
the gall bladder and begins the infection of the 
latter. The fact that Graham succeeded in 
demonstrating the same bacterium in cultures 
from both the liver tissue and from the bile in 
the gall bladder would be in perfect harmony 
with such a process. Experimental evidence 
also points in this direction. It has been 
shown by Wilkie that cholecystitis can be pro- 
duced in rabbits by intravenous injection of 
streptococci. If, however, ligation of the cystic 
duct precedes the injection of streptococci, no 
cholecystitis can be observed. It is also of 
great importance in these experiments that no 
liver changes occur in the cases in which liga- 
tion of the cystic duct seems to prevent the 
development of cholecystitis. On the other 
hand, in cases in which cholecystitis does de- 
velop the liver changes observed are quite 
similar to those described by Graham and by 
us. Wilkie also showed that liver changes 
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Small bile duct and vein 


Section from liver. 
surrounded by a coat of round cells including a few poly 
nuclear leucocytes. 


Fig. 2. 


could be prevented in cases in which cholecys- 
titis was produced experimentally by the in- 
travenous injection of streptococci if the gall 
bladder had previously been dissected free 
from its bed so that it hung from its vascular 
and biliary pedicle and was prevented from 
readhering to the liver bed by the interposi- 
tion of omentum. 

Graham tries to overcome this apparent in- 
congruity by suggesting the lymphatic path 
for the spreading of the infection from the 
liver to the gall bladder. This view has also 
been supported by Judd. 

Graham states that hepatitis begins and is 
most marked in the periportal tissue. ‘The 
infection is apparently brought to the liver by 
the portal vein and more rarely perhaps by the 
hepatic artery. Pericholangitis then occurs 
and because of the intimate anastomosis be- 
tween the lymphatics of the intrahepatic and 
extrahepatic biliary systems, a direct exten- 
sion takes place into the wall of the gall blad- 
der. It is perhaps a vicious cycle between the 
gall bladder and liver whereby each may rein- 
fect the other. Still, the majority of the cases 
of cholecystitis, according to him, represents a 
lymphatic spread from the liver. The minority 
includes some hamatogenous cases, some con- 
tact infections from bacteria carried down in 
the bile, and a few cases which may have origi- 
nated from an ascending infection of the com- 
mon duct. 
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Fig. 3. Section from liver. Intrahepatic nodules sur- 
rounding small bile ducts. Small lymph vessel in the center. 


Our histological findings confirm those of 
Graham. This is of considerable importance 
since in our cases the sections were taken at so 
great a distance from the gall-bladder bed 
that it would be impossible to ascribe the 
changes to the spreading of the inflammation 
by direct extension. Similar lesions were found 
in sections taken from the left lobe of the 
liver on the other side of the falciform liga- 
ment, through which some of the lymphatics 
of the liver drain. 

This seems to establish the constant asso- 
ciation of interstitial hepatitis with cholecys- 
titis. The explanation of the pathogenesis of 
the liver lesion as described by Graham does 
not seem warranted. Description of the lym- 
phatics of the gall bladder and of the liver and 
the consideration of the functional value of 
both organs would make it difficult to accept 
lymphatic drainage from the liver to the gall 
bladder. That the drainage normally goes the 
other way seems more likely from the work of 
Rous and McMaster showing the absorption 
of water from the gall bladder in the process of 
concentrating bile. Harer, Hargis, and Van 
Meter introduced a hypertonic solution of po- 
tassium sulphocyanide into the gall-bladder 
lumen and then collected lymph from the 
subserous lymphatics by canalization with 
capillary tubes. The lymph so obtained gave 
a Prussian blue reaction with ferric chloride. 

Primary hepatic inflammation by hama- 
togenous infection does not localize in the peri- 


Fig. 4. Section from liver. Small nodule eccentrically 
adjoining a bile duct. Storage of fine India ink granules in 
the histocytes. 


portal connective tissue and is at variance 
with the picture which we have described. 
Bacteria circulating in the blood in case of 
septicemia or after experimental injection are 
taken up by the phagocytic cell of the liver 
sinuses. The reaction to the presence of bac- 
teria in these sinuses is re-manifested by exu- 
dation and proliferation at those points with 
extension into the adjacent liver tissue. The 
periportal tissue may participate in this proc- 
ess later on, but the changes here if they do 
occur do not appear as the outstanding fea- 
tures of the inflammatory reaction. This type 
of lesion presents a great contrast to the histo- 
logical picture obtained in an ascending biliary 
infection in which the lesion is predominantly 
periportal. 

The two arguments presented would indi- 
cate that exception must be taken to two 
basic contentions in Graham’s paper. His the- 
ory assumes primary infection of the liver and 
spreading of the inflammatory process to the 
gall bladder through the lymphatics. These 
concepts are not tenable in view of the ana- 
tomical, physiological, and pathological evi- 
dence just presented. Further support of our 
position against that of Graham is furnished 
by the experimental work of Wilkie, who dem- 
onstrated the significance of descending con- 
tact infection in the pathogenesis of cholecys- 
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titis and concomitant liver changes. Wilkie’s 
experiments, in which the gall bladder was 
separated from the liver by the interposition 
of omentum and in which cholecystitis was 
produced by the intravenous injection of 
streptococci but no liver changes developed 
subsequently, are further substantiation of 
our objection to Graham’s interpretation. 
Graham himself, in a later paper, seems to 
realize the fallacy of his early statements 
and admits the possibility of liver infection sec- 
ondary to gall-bladder disease. He maintains, 
however, the conception of a vicious cycle, 
according to which the infection would also 
spread from the liver to the gall bladder. 

If Graham’s point of view were correct we 
should find severe inflammatory changes of 
the gall bladder in all cases of severe hepatitis. 
This is not borne out by actual clinical and 
postmortem experience. 

Our histological findings corroborate those 
of Graham, but the arguments presented in- 
duce us to take a contrary view of the patho- 
genesis of the hepatic lesion. We maintain 
that the gall-bladder lesion is prior to the de- 
velopment of inflammatory changes in the 
liver. The mechanism of the production of 
gall-bladder infection still remains a question. 
It is most probable that gall-bladder infection 
is brought about by bacteria-laden bile. It 
seems also logical to assume that in most, or 
perhaps in all, cases the bile contamination 
results from bacteria which have passed 
through the capillary filter of the liver without 
the production of noteworthy local changes. 
The infection once developed in the gall blad- 
der spreads to the liver through some of the 
lymphatics of the gall bladder which drain 
into the liver. The products of such gall-blad- 
der infections, bacterial or otherwise, once in 
the liver are carried through the larger lym- 
phatics to the periportal tissue and are re- 
sponsible for the changes described in this 
paper. 
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This conception of secondary involvement 
of the liver in primary gall-bladder disease can 
be reconciled to the clinical observation that 
patients with long standing gall-bladder dis- 
ease are less frequently and completely re- 
lieved of their symptoms by cholecystectomy 
than are those in whom the disease has been of 
shorter duration. It also suggests another 
reason for the plea for earlier surgical treat- 
ment in gall-bladder disease. 


SUMMARY AND CONCLUSIONS 


1. Changes in the liver coincident to chole- 
cystitis are described. 

2. These lesions are interpreted as chronic 
hepatitis predominating in the periportal tis- 
sue. 

3. The relationship of the liver lesion to 
chronic gall-bladder disease is discussed. 

4. Evidence is presented to demonstrate 
that the liver changes are secondary to gall- 
bladder inflammation. 


We desire to express our thanks to the members of the 
Staff of the Crown Heights Hospital whose co-operation 
made it possible to secure the clinical material for study. 
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YYW NHE designation “chronic ulcerative co- 
litis” suggests to clinicians of any con- 
siderable gastro-intestinal practice, a 

serious infectious disease. That the name is 

inadequate is generally agreed. ‘ Colitis” is 

a loose term which in the minds of many in- 

cludes intestinal conditions, both organic and 

functional, without the necessary presence of 
inflammation of the colon. This should not 
be so. ‘‘Chronic ulcerative” might easily be 
taken to refer to other than one type of in- 
flammation. ‘The German term “colitis gra- 
vis” connotes its seriousness. It does not 
convey the idea of its suppurative nature. 

The two words “ulcerative” and ‘‘colitis” 

seem well chosen. In addition there should 

be a modifying term to designate etiology. 

“ Bacterial” may not be specific enough but 

will serve to distinguish the condition from 

the parasitic, tuberculous, chemical, or toxic 
ulcerations of the colon. 

The clinical signs and symptoms of chronic 
bacterial ulcerative colitis include a history 
of frequent rectal discharges of blood, pus, and 
mucus, mixed with faces of variable consist- 
ency, depending in a large measure on the ex- 
tent to which the colon is involved. The 
ulceration usually begins in the rectum and 
spreads upward, eventually to involve the en- 
tire colon. It may, however, affect any part 
of the colon, and occasionally several parts of 
the colon. Early in the course of the disease, 
or at a time when the rectum and rectosig- 
moid portion of the colon only are affected, 
the stools may be scybalous and surrounded 
by or mixed with blood; also there will be 
frequent passages of shreds of bloody pus and 
mucus, with great desire to strain, and occa- 
sionally with griping pain and _ tenesmus. 
When all or most of the colon is involved, the 
stools are liquid or mushy and mixed with 
mucus, blood, and pus. Gruelling cramps are 
not uncommon. Distress from gas, griping, 


and various sensations along the course of the 
colon are often experienced. A peculiar gray 
pallor is common, and varying degrees of 
anemia exist. In the severer cases, a morbid 
body odor prevails. An anxious, rather hope- 
less facial expression is not uncommon. The 
patient’s lack of control of the bowel, with 
the feeling that he must remain near a lava- 
tory, may account for some of this. Much 
weight may be lost. 

A septic type of fever occurs in the severe 
fulminating cases, although slight elevation of 
temperature is common in chronic cases. Mild 
leucocytosis, with polymorphonuclear leuco- 
cytes predominating, is the rule. Depleting 
chronic invalidism occurs rather early in the 
disease. There is a form of this disease hith- 
erto not well understood; namely, cases in 
which the mucosa, in the view of the proc- 
toscope and sigmoidoscope, is normal. 

The literature is lacking in descriptions of 
an ulcerative condition of the colon, of the 
type of chronic ulcerative colitis, in the ab- 
sence of proctoscopic evidence. At The Mayo 
Clinic, in recent years, cases have come to our 
attention in which there was no proctoscopic 
evidence of chronic ulcerative colitis; yet the 
patients presented themselves with symptoms 
similar to those described in the preceding 
paragraphs and they were found to have ex- 
tensive involvement of other parts of the 
colon. 

Previously we have stressed the great im- 
portance of the barium enema in the diagnosis 
of chronic ulcerative colitis. In the group of 
cases here described the roentgenogram is the 
sole method of gaining a clue to the diagnosis 
other than clinical assumption. 

In some instances surgical exploration has 
become necessary to confirm the diagnosis, or 
else because of obstruction or other complica- 
tion operation has afforded opportunity to 
establish the diagnosis. 


1Submitted for publication November 27, 1929. 
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We have observed 23 cases of this localized 
type of chronic ulcerative colitis, in 15 of 
which the patients were first seen in 1928 and 
in the first half of 1929. In only 1 case had 
the diagnosis been made before the patient 
came to the clinic. This led us to report this 
series of cases. There seems to be little doubt 
that other similar cases have passed through 
our hands unrecognized. In the 23 cases, sur- 
gical exploration was carried out in 11 and 
the suspected disease was confirmed. The 
condition most frequently confused with, or 
suspected in, these cases was tuberculosis. 
Surgical intervention seemed wise in several 
cases to determine whether or not tubercu- 
losis was present, and in 3 further verification 
was obtained by necropsy. 

The clinical story in most of these cases 
aroused suspicion, but in none was it entirely 
diagnostic. The salient features included in- 
termittent attacks of diarrhoea, or of frequent 
rectal discharges, usually mixed with much 
pus and streaked with blood. At times a se- 
vere hemorrhage was the first indication of 
trouble. Pain was a prominent feature in all 
but one case; usually it was cramp-like and 
was felt along the line of, or in some portion 
of, the colon. At times it came in attacks 
lasting a few days, with twinges of pain off 
and on, and then there was complete freedom 
for a few days, resembling in some instances 
the colic-like pain of cholecystic disease. 

The diarrhoea or frequency of rectal dis- 
charges was rarely as great as in the usual 
severe case of chronic ulcerative colitis, but 
it was more frequently associated with gruel- 
ling cramps. Fever of low grade was usual 
and loss of weight was rather striking; one 
patient lost 50 pounds in 4 months. 

Data obtained by roentgenograms of the 
colon, after barium enema, are given in the 
tabulation. 


SUMMARY OF HISTORIES OF ELEVEN 
ILLUSTRATIVE CASES 


CasE 1. A merchant, aged 50 years, came to the 
clinic August 25, 1928, with a history of occasional 
rectal bleeding of 4 or 5 years’ duration. The blood 
had been mixed with the stools and the stools had 
been streaked with blood. The day before admission 
he had suffered a severe rectal hemorrhage, with 
collapse, which had subsided with rest and sedatives, 





Spastic deformity involving the trans- 


Fig. 1. Case 1. 
verse colon. 


so that by August 29 we felt safe in making roent- 
genological examination of the colon after injection 
of barium. The roentgenoscopic examination dis- 
closed the entire transverse colon involved in an 
extensive spastic deformity with considerable irregu- 
larity of the contours of the lumen. Proximal to the 
hepatic flexure, and distal to the splenic flexure, the 
colon was normal (Fig. 1). Proctoscopic examination 
did not give evidence of chronic ulcerative colitis. 
Case 2. A plumber, aged 48 years, came to the 
clinic August 5, 1929, with a history of having had 
diarrhoea since 1924. Meanwhile, he had felt run 
down. He had been having a slight elevation of 
temperature, frequent night sweats, and weakness. 
The diarrhoea had consisted of about eight rectal 
discharges every 24 hours. A diagnosis of pulmonary 
tuberculosis had been made, although no abnormali- 
ties had been noted in the thorax, and he had been 
confined in a sanitarium for tuberculosis for 4 
months. Examinations of sputum and stool had 
failed to reveal acid-fast bacilli. During his care in 
sanitarium his fever had subsided and his general 
condition had improved, but the condition of the 
bowel had remained the same. In addition to the 
continued diarrhoea, there had been attacks of 
bleeding, distress in the epigastrium, and at times 
pain in the region of the umbilicus which sometimes 
had required hypodermic injections and which 
sometimes had been relieved by vomiting. Procto- 
scopic examination, August 9, disclosed a normal 
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Fig. 2. Case 2. Diffuse narrowing of the ascending colon 
with marked annular deformity of the proximal part of the 
transverse colon. 


rectal mucosa for 24 cm. Roentgenologic observa- 
tion after barium enema revealed abrupt narrowing 
over a short segment of the transverse colon near 
the hepatic flexure. Attention is called in Figure 2 
to the marked irregularity in the contour of the 
involved portion due to the deep ulceration. This 
filling defect might easily be confused with that 
resulting from an annular carcinoma except for its 
great length. There were no clinical signs of pul- 
monary disease and roentgenogram of the thorax 
gave negative results. 

CasE 3. A manager of a Canadian packing firm, 
aged 409 years, came to the clinic July 4, 1929, with a 
history of difficulty with the bowels dating back to 
1913, at which time a diagnosis of ulceration of the 
colon had been made and treatment with silver 
nitrate, ichthyol, and glycothymolin had been insti- 
tuted and clinical cure accomplished. In 1921 he 
had had a recurrence of the same, or similar, trouble. 
In the course of these attacks he had had four to six 
rectal discharges, with urgency and the passage of 
blood and pus. Treatment similar to that given 
before had resulted in relief from symptoms. Janu- 
ary 1, 1926, he had felt a certain uneasiness in the 
right side of the abdomen and examination had 
revealed tenderness and a mass. This had resulted 
in operation for drainage of an abscess in the right 
side of the abdomen which had been followed by a 
fecal fistula. Four months later, resection of the 
right half of the colon, with closure of the fecal 
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fistula, had been done, and after a stormy con- 
valescence, the patient had seemed free of symp- 
toms until January, 1929, when he had begun to 
notice blood in the stools, with frequency, so that 
he had had to get up several times at night to move 
his bowels. This had continued, with aggravation 
and partial remission, until his admission to the 
clinic, at which time he was having six to seven 
rectal discharges, with blood and pus, in 24 hours. 
The proctoscopic examination at this time showed 
evidence of old chronic ulcerative colitis and mul- 
tiple small polyps. Roentgenoscopic examination of 
the colon exhibited a freely emptying enterocolos- 
tomy opening near the hepatic flexure, and just 
distal to its point of attachment a short, narrowed 
segment of transverse colon of rough contour similar 
in all respects to that shown in Figure 2. In Figure 3, 
the inadequate filling of the involved segment is 
contrasted with the good concentration of opaque 
medium in Figure 4, after a short period of treat- 
ment. 

CasE 4. A railroad switchman, aged 42 years, 
came to the clinic May 7, 1928, stating that his 
trouble had begun rather suddenly with diarrhoea, 
in March, 1927, and that it had continued for 
6 months, with a movement of the bowel every 2 to 
3 hours. The stools had been watery, with small 
amounts of mucus and considerable blood. The 
patient had been hospitalized for 4 weeks during 
May and June, and the diarrhoea had subsided. On 
leaving the hospital he had been very weak and did 
not return to work until the following October. The 
movements of the bowels had been regular until 
early in March, 1928, when he had found great diffi- 
culty in moving them. He spoke of the condition as 
progressively increasing constipation, with soreness 
in the left lower quadrant of the abdomen and blood 
in the stools. At this time, in the general examina- 
tion it was noted that the descending colon was 
palpable and cord-like. After 6 months, the trouble 
subsided. At the time of examination at the clinic, 
proctoscopic examination did not show evidence of 
chronic ulcerative colitis, but the mucosa just above 
the anus, anteriorly, was thrown into indurated 
folds, as of an old rectal abscess. Roentgenologic 
examination revealed extensive spastic deformity 
of the distal segment of the transverse colon and 
proximal two-thirds of the descending colon; in 
several short segments there was abrupt narrowing, 
with considerable destruction of mucosa. The colon, 
both proximal and distal to the involved portion, 
was normal. 

CAsE 5. A barber, aged 38 years, came to the 
clinic in September, 1924, at which time the roent- 
genologic investigation showed an extensive, irregu- 
lar, partly spastic filling defect involving the hepatic 
flexure and proximal third of the transverse colon. 
A similar deformity of the rectum was present, and 
was assumed to be another, probably the primary, 
focus. A diagnosis of ulcerative rectal stricture, with 
incontinent anal sphincter and a filling defect in the 
transverse colon, was made. The patient had a his- 
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Fig. 3. Case 3. The localized narrowing just distal to 
the site of ileocolostomy resembles the constriction in 
Figure 2. 


tory of having had loose stools for 2% years, a condi- 
tion which had become progressively worse until 
in 24 hours he had been passing between 25 and 30 
watery stools mixed with mucus and blood. On 
admission, he was having between 8 and 12 such 
discharges. Exploration, September 24, 1924, gave 
evidence of chronic ulcerative colitis of the trans- 
verse colon, for which a permanent ileostomy open- 
ing of the modified Brown type was done; consider- 
able improvement in the patient’s general condition 
followed. March 18, 1925, plastic repair of a mal- 
functioning ileostomy opening was made and a 
postoperative ventral hernia was repaired. Death 
occurred 9 days later from generalized peritonitis. 

CaAsE 6. A married woman, aged 26 years, who 
came to the clinic June 16, 1928, had begun to have 
trouble with her bowels following a severe attack 
of influenza 3 years previously. At no time since 
had she had more than 5 or less than 3 loose stools 
in 24 hours. There had been very little mucus, and 
blood had not been observed; however, the patient 
used an outside toilet and mucus or blood might not 
have been observed. Proctoscopic examination 
showed normal rectal and sigmoidal mucosa and 
roentgenologic examination disclosed extensive nar- 
rowing and loss of haustra of the hepatic flexure and 
entire transverse colon. In Figure 5, besides abrupt 
narrowing and destruction of normal contour, inade- 
quate filling due to the marked hyperirritability is 





Fig. 4. Case 3. There is marked improvement in the 
deformity. The roentgenogram was made 4 weeks after 
that shown in Figure 3. 


shown. Figure 6 shows a large portion of the small 
intestine filled with opaque medium, but the upper- 
most transverse segment is the transverse colon after 
the condition has improved; the roentgenogram was 
made 5 weeks after that shown in Figure 5. Con- 
centration of the medium and apparent widening of 
the involved segment are shown. 

CasE 7. A married woman, aged 35 years, came 
to the clinic in August, 1925, with a history of gnaw- 
ing epigastric pain of 4 years’ duration. The pain 
had come on in attacks lasting 3 or 4 weeks at a 
time, with free intervals of 6 to 8 weeks. Food or 
soda had not given relief. Nausea and vomiting 
occasionally had been associated with the pain. For 
this reason, appendectomy and abdominal explora- 
tion had been done in October, 1924, at which time 
disease of the stomach had not been found. There 
had been no history of diarrhoea, but there had been 
intermittent loose stools, with alternate periods of 
constipation. Roentgenograms of the thorax, gall 
bladder, and stomach gave negative results at this 
time. Roentgenologic examination, October 2, 1925, 
showed little narrowing, but marked absence of 
haustra, and some furriness of the marginal con- 
tours of the transverse and ascending colon. Ex- 
ploration, October 12, 1925, resulted in a diagnosis 
of chronic ulcerative colitis of the ascending and 
transverse colon. Treatment consisted of a vaccine 
prepared from the diplococcus of chronic ulcerative 
colitis obtained from other patients with chronic 
ulcerative colitis. Subsequent examination revealed 
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Fig. 5. Case 6. The transverse colon is extensively in- 
volved and the deformity is typical of chronic ulcerative 
colitis. Disease is not evident elsewhere in the colon. 


the colon after some treatment had been given. 
Slight irregularity of the margins remained, but the 
involved portion was more pliable, and showed some 
return of haustral markings. 

CasE 8. A printer, aged 41 years, came to the 
clinic April 8, 1929. He had been well up to 4 years 
before his coming to the clinic at which time he had 
begun to have generalized, cramping abdominal 
pains, associated with mucus in the stools and re- 
lieved by movements of the bowels and the passage 
of gas. After 3 months of this, he had begun to have 
diarrhoea, with 6 to 9 stools in 24 hours, mixed with 
blood, mucus, and much flatus. This had continued 
for about 2'% years and had resulted in a diagnosis 
of chronic ulcerative colitis being made elsewhere. 
The only improvement had been for several weeks 
in the latter part of November, 1927; the trouble 
soon had recurred. Roentgenologic investigation 
done elsewhere at this time had revealed a narrowed, 
descending colon of smooth contour without haustra, 
apparently hyperirritable, and unable to maintain a 
normal concentration of opaque medium. At the 
time of admission to the clinic he was having about 
6 rectal discharges every 24 hours, mixed with blood, 
mucus, and pus. Proctoscopic examination at this 
time showed a normal rectal mucosa, except that on 
the edges of the second and third valves there were 
some ulcers. At roentgenologic investigation, the 
involvement of the sigmoid and descending portions 


Fig. 6. Case 6. The arrows point to the involved seg- 
ment of the transverse colon shown in Figure 5. Marked 
improvement has taken place after specific treatment. 


of the colon were not as extensive nor as severe as on 
previous investigation. But an area in the splenic 
flexure about 20 centimeters in length was found to 
be narrowed, smooth, and hyperirritable, and a 
roentgenologic diagnosis of localized chronic ulcera- 
tive colitis was made. After specific treatment had 
been given, roentgenologic investigation showed 
that haustra had returned and that irritability was 
absent; a smooth sigmoid colon was the only re- 
siduum of the infection. The roentgenogram of the 
thorax at this time did not reveal abnormality. 
Treatment consisted of specific serum, later of vac- 
cine, and examination in September, 1929, showed 
clinical cure, and that the patient was free of 
symptoms. Proctoscopic examination, September 
13, showed a bowel with normal mucosa for 24 cent 
imeters. The roentgenogram did not give evidence 
of the defects which had formerly been noted. 

Case g. A rancher, aged 61 years, came to the 
clinic April 15, 1929. He had suffered from so called 
gastritis for 15 or 20 years, and from diarrhoea for 
2 months, with 10 to 12 stools daily and loss in 
weight of 20 pounds. There had been much rum- 
bling and gurgling in the intestines. The diarrhoea 
was in the form of discharges containing consider- 
able blood and mucus. Considerable difficulty in 
cleansing the bowel was encountered and the roent- 
genogram was unsatisfactory, on account of the 
constant presence of a large amount of fluid material 
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Fig. 7. Case 10. There is one deformity at the hepatic 
flexure, and another in the sigmoid. The former is healing, 
the latter shows evidence of active chronic ulcerative colitis. 


in the bowel, probably the sanguinopurulent dis 
charge from the lesion which was subsequently 
found, although there was a suggestion of a lesion 
in the descending colon near the splenic flexure. 
Proctoscopic examination, April 24, showed that 
the sigmoidal mucosa bled more easily than normal. 
Otherwise there were no rectal pathological lesions. 
Because of the patient’s age and the history of 
bleeding, exploration was advised. April 30, explora- 
tion revealed chronic ulcerative colitis from the 
middle of the transverse colon to the middle of the 
sigmoid flexure of the colon, with the most intense 
disease in the splenic flexure. Under treatment with 
serum, the patient was relieved of symptoms. 

CASE to. A woman, aged 29 years, came to the 
clinic August 1, 1929. She had had much trouble 
with “‘abscesses and infections” for 11 years. These 
had included an appendiceal abscess in 1918, chole- 
cystitis in 1921, and streptococcal peritonitis in 
1926, for all of which operations had been under- 
taken elsewhere. In November, 1928, the patient 
had begun to pass blood and mucus in the stools, 
with considerable cramping pains. Colonic irriga- 
tions with solution of potassium permanganate were 
undertaken without bringing relief. On admission 
to the clinic the complaint was of partial, intermit- 
tent intestinal obstruction, with cramp-like pain in 
the right side and middle of the abdomen, associated 
with periods of distention and bloating, inability to 


Fig. 8. Case 11. There is diffuse narrowing of the cecum 
and proximal part of the ascending colon, with mucosal 
destruction. 


move the bowels and, between such attacks, the 
passage of blood, pus, and mucus in the stools. 
Proctoscopic examination showed that the mucosa 
was normal for 24 centimeters. Roentgenologic 
examination exhibited abrupt narrowing in the 
proximal half of the sigmoid colon with marked 
irregularity of the contour of the involved portion. 
The lesion resembled closely those observed in Cases 
2, 3, 5, and 6. There was also a marked organic 
stricture in the distal limb of the hepatic flexure 
(Fig. 7). Exploration, September 6, disclosed two 
regions of chronic ulcerative colitis, one in the sig 
moid colon and one in the transverse colon, near 
the hepatic flexure, the latter of which had caused 
a stricture. Czcosigmoidostomy was done, serum 
was administered, and marked clinical improvement 
resulted. 

CASE 11. A woman, aged 31 years, came to the 
clinic, October 13, 1925. She had had diarrhoea, 
with the passage of 20 to 24 loose, green stools in 
24 hours, without noticeable blood. She had also 
had numerous painful sores in her mouth, on her 
lips, and tongue. On admission, her weight was 
78 pounds, and she had a temperature of 100.6 
degrees F. Roentgenoscopic investigation disclosed 
considerable narrowing with evidence of mucosal 
destruction in the caecum and proximal part of the 
ascending colon. ‘There was some evidence of 
marked irritability of the terminal portion of the 








ileum (Fig. 8). Under symptomatic treatment and 
specific vaccine, she made rapid, progressive im- 
provement, so that she was dismissed 2 months 
later and returned to the clinic in March, 1928, at 
which time she reported that she had gained 
25 pounds in weight and had had normal, formed 
stools for several months. 

In the cases reported, the diagnosis before 
admission to the clinic had included ameebic 
dysentery in 2, tuberculosis of the intestine 
in 5, cholecystitis in 2, malignant disease of 
the colon in 2, fistula in 2, dysentery in several 
and adhesions or no diagnosis in the others. 
Previous treatment had included colonic irri- 
gations, care in a sanitarium for tuberculosis, 


2 


ah 





























“TY ‘oD LUNTDES r ’ ital a vel 
970 SURGERY, GYNECOLOGY AND OBSTETRICS 
TABULATION—SUMMARY OF DATA 
rc} é - | Stool 
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: ; i) Z S 
Situation and extent of lesion te C: 2 
- as revealed by roentgen-ray 8 =| 8 | RinlGant Result of 
v, a he pa 3 examination 
a A. 8) a 2 culture ' 
S =A es J for parasites 
: | ‘ = 
| | , 
1 | Entire transverse colon 60 | 3.71 8,700 | Not cultured 
Proximal, transverse and ascending colon, and caecum 57 | 4.15 7,000 | Not cultured Negative. 
; | Proximal third of transverse colon, descending colon, and sigmoid sy | 3.98 10,700 | Diplococcus Negative. 
+ | Middle and distal portion of transverse colon and proximal portion | | 
of descending colon | 80 1.61 6,800 | Not cultured Negative. 
| ~ 
5 | Two defects: transverse colon near hepatic flexure and rectosigmoid | 60 | 3.80 6,600 | Not cultured Endamoeba type? 
; | 4 H 7 a . ea ope 
6 | Transverse and descending colon 50 | 3.18 11,200 | Diplococcus Chilomastix mesnili 3 
| | stools. 
7 | Ascending and transverse colon 74 | 4.46 9,100 | Not cultured Lamblia in 5 stools. 
| 
8 | 15 cm. at splenic flexure and descending colon 67 1.35 8,800 | Diplococcus 3 Stools, negative. 
9 | Middle of transverse colon to middle of sigmoid colon 80 5.03 14,900 | Diplococcus Negative. 
10 | Transverse colon near hepatic flexure (8 cm.); sigmoid (1o cm.) 17 3.33 10,000 | Diplococcus Negative. 
11 | Ascending colon 50 3.29 8,700 | Diplococcus 5 stools, negative. 
| Enti verse F scendi <4 | e N Itured ; R sation 
12 | Entire transverse colon and descending colon 54 4.36 6,800 | Not culturec 3 stools, negative. 
13. | Caecum and ascending colon 61 4.10 11,800 | Not cultured Not examined. 
14 | Anus and rectum; descending colon; region 12.5 cm. long in trans 50 3.70 9,000 | Diplococcus of] 8 stools, negative. 
| verse colon near hepatic flexure 16,300 chronic ulcera 
tive colitis 
15 | Middle of transverse colon; lesion 12.5 by 18 cm. 76 4.52 13,900 | Diplococcus by| Negative. 
| proctoscope 
16 | Transverse colon; writhing of terminal portion of peritoneal ileum 49 4.24 6,700 | Diplococcus 8 stools, negative. Di- 
| rect smears, negative 
2 ; Sree a Se a PBEM pie a | eet ecm oho sae 
17 | Dilatation of distal portion of transverse, and proximal portion of 6r | 4.34 14,300 | Diplococcus Chilomastix mesnili. 
| descending colon; narrowing of distal portion of descending colon 
| . _ ~ _ ‘ifn Saati + i . oe aa . aa lea 
18 | Left half of colon 65 | 3.08 11,900 | Negative Negative. 
19 | Left half of colon 70 | 4.54 7,200 | Not cultured 3 stools, negative 
20 | Entire colon 23 2.41 7,300 | Diplococcus Negative. 
21 | Entire colon 70 | 14,900 | Diplococcus Negative. 
22 | Proximal portion of descending colon and splenic flexure 68 | 4.07 7,900 | Not cultured Negative. 
23 | Ascending and transverse colon and proximal portion of descending | 60 4.51 7,700 | Not cultured | Negative. 
colon | 








injections of emetin, appendectomy, tonsillec- 
tomy, hemorrhoidectomy, fistulectomy, and 
other abdominal operations, as well as medi- 
cation by mouth. 

Of the 23 patients, 15 were males and 8 
were females. They came from ten states of 
the United States and two provinces of Can- 
ada: 7, from Illinois; 4, from Iowa; 2, from 
Indiana; 2, from Alabama; 1, from Kansas; 
1, from Montana; 1, from New York; 1, from 
Nebraska; 1, from Texas; 1, from Minnesota; 
1, from Manitoba, and 1, from Ontario. 

The length of time before the patients came 
to the clinic over which they had had symp- 
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toms referable to the disease in the colon 
varied from 4 months to 13 years, all but 6 
having had symptoms for more than 2 years. 

In 11 of the cases, the sigmoidoscopic ex- 
amination did not give evidence of disease; 
in 6 others, there was no evidence of disease 
in the rectum but high in the sigmoid colon 
were irregular ulcers, or the mucosa of the 
sigmoid colon bled more easily than normal, 
or, as in 2 cases, sigmoid polyps were seen on 
an inflammatory base. In 2 cases, irregular 
ulcers were noted in the rectum; in 2, typical 
lesions of chronic ulcerative colitis, and in 2, 
evidence of healed lesions of the disease. In 
11 of the cases there were complications of 
the chronic ulcerative colitis: in 4, strictures 
of the colon; in 3, polyps; in 1 case, arthritis; 
and in 3 cases fistula about the rectum. 

Our treatment, after the diagnosis was es- 
tablished, included, primarily, specific serum 
and vaccine. Eighteen of the 23 patients re- 
ceived either the concentrated Fasting serum, 
or vaccine prepared from the diplococcus of 
chronic ulcerative colitis, or both. Four had 
to undergo ileocolostomy because of stricture; 
1 submitted to ileostomy because of the ex- 
tent and progression of the disease; cecosig- 
moidostomy was done in 1 case because of the 
situation of the obstruction at the hepatic 
flexure and in the sigmoid; in another case 
ileostomy was performed, later colectomy was 
done because of hemorrhage, and later still 
ileosigmoidostomy. 

Fifteen of the 23 patients are clinically 
cured. Three others are doing well but it is 
too early to speak of them as cured. Five 
have died: 1 patient from the subsequent de- 
velopment of carcinoma of the stomach; 1 
from subsequent carcinoma of the ovary; 2 
patients from extension of the disease into the 
small intestine after ileosigmoidostomy; and 
I patient from peritonitis after ileostomy. 

Opportunity has not so far been afforded 
for a second roentgenologic examination in 
many of these cases. In 3, however, later 
roentgenograms showed complete disappear- 
ance of the defects. 

The roentgenologic evidence of chronic ul- 
cerative colitis is constant and characteristic, 
although the stage, severity, and extent of the 
process, and the degree of destruction of 


the mucosa and thickening of the wall which 
has taken place may produce a limited varia- 
tion in the picture. In a typical case, the 
disease progresses orad from the rectum, the 
seat of its inception, and proctoscopic exami- 
nation reveals a typical appearance. When 
the disease is confined to the rectum, the 
roentgenologist may fail to detect significant 
changes, but when it has progressed to the 
more proximal segments, he points to the syn- 
drome of narrowing and shortening, marked 
hyperirritability, loss of haustration, and signs 
of destruction of the mucosa as pathogno- 
monic. The occurrence of chronic ulcerative 
colitis in one or more isolated segments of the 
colon, with negative results in the rectum, is 
significant, although relatively rare, and al- 
though the appearance of the diseased portion 
is identical with the appearance of the colon 
that is affected typically with the disease, yet 
the atypical distribution frequently will give 
rise to confusion. The involvement may be 
gross and extensive, or the disease may be 
confined to a segment which is so short, and 
the narrowing may be so abrupt, that a filling 
defect characteristic of malignant disease is 
closely simulated. The diseased portion is 
subject to the same complications as is the 
colon in the ordinary case of chronic ulcera- 
tive colitis; namely, secondary infection, per- 
foration, polyposis, stricture, and malignant 
change. Tuberculous colitis and ameebic co- 
litis, which commonly begin in the proximal 
segments of the colon, are the other ulcerative 
lesions of the colon which have a roentgen- 
ologic appearance similar to that of this type 
of chronic ulcerative colitis. Although typical 
cases of each present such characteristic data 
that misinterpretations are easily avoided, 
mistakes will happen so frequently that the 
establishment of the correct final diagnosis 
will demand the closest co-operation of roent- 
genologist and clinician. 

When one considers carefully the history of 
these cases, the changing and irregular procto- 
scopic picture, the variety of situation of the 
disease in the colon as revealed by the roent- 
gen-ray, and the subsequent disappearance of 
the lesions, one is confronted with two major 
questions: (1) whether chronic ulcerative co- 
litis is blood borne, and (2) whether the 
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disease starts in the rectum, and the organisms 
then migrate to other more favorable parts of 
the colon, or whether the disease affects the 
large parts of the colon, the rectum heals, and 
parts elsewhere fail to keep pace in healing. 
These problems undoubtedly bear on the prob- 
lem of the portal of entry of the infection. 
CONCLUSIONS 

1. Regional, segmental, localized, or migra- 

tory ulcerative colitis is a form of chronic 
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ulcerative colitis which is more difficult to 
recognize than the usual form of chronic 
ulcerative colitis which begins in the rec- 
tum. 

2. It presents a diagnostic problem, for on 
its correct diagnosis depends the prognosis; 
needless operation and long care in sanitarium 
may be avoided. Specific treatment should 
be instituted as soon as the diagnosis is 
established. 


FUNGI 


Witt SPECIAL REFERENCE TO THE SPINAL INVOLVEMENT 


T. BANFORD JONES, M.D., Rocnester, NEw York 


From The Department of Surgery, The University of Rochester School of Medicine and Dentistry 


N view of the fact that biologists are far 
from unanimous in regard to the classi- 
fication of various fungi, medical litera- 

ture on this subject is a most confusing 
labyrinth. This is particularly true in the 
case of the disease known as “ blastomycosis.” 
Numerous attempts to simplify nomenclature 
and classification of the causative organism 
in this disease have resulted in its being 
described under several names. Since the 
majority of cases reported in this country 
have been reported as “blastomycosis” the 
disease will be referred to under this name in 
the present discussion. In general it may be 
stated that the term “blastomycosis” is used 
to designate a disease, systemic or local, caused 
by a yeast-like organism which reproduces in 
the tissues by budding only. It is charac- 
terized by chronic inflammation, ulceration 
and abscess formation with marked de- 
bilitation. 
HISTORY 

The condition was first recognized as a 
distinct disease entity and the causative 
organism discovered by Gilchrist and was 
described by him before a meeting of the 
American Dermatological Society, in 1894. 
It was subsequently reported by him in his 
excellent article, in 1896. Doubtless due to 
the fact that this case was clinically one of 
cutaneous lesions, succeeding reports and 


descriptions of the disease were of a similar 
nature. Montgomery and Ricketts reported 
three similar cases in 1901, and a few months 
later Hyde and Ricketts abstracted all similar 
cases reported up to that time (17 in all), 
adding 3 of their own. The following year 
Walker and Montgomery reported the first 
case of cutaneous blastomycosis becoming 
systemic, claiming that previously reported 
cases of systemic blastomycosis had been 
primarily systemic with cutaneous lesions. In 
1905, Kisendrath and Ormsby reported a 
systemic case beginning supposedly in the 
lungs and included in their report abstracts of 
4 previously reported systemic cases, those of 
Busse and Buschke, Walker and Montgomery, 
Ormsby and Miller, and Cleary. They 
claimed that their case was the fifth reported 
case of systemic blastomycosis. Bassoe’s case, 
reported in 1906, was the first one in which 
vertebral involvement was noted. Hektoen 
in 1907 reported 13 cases, systemic and cuta- 
neous, considering very thoroughly _ blas- 
tomycosis and coccidiosis (coccidioidal granu- 
loma). Since his report, most comprehensive 
articles have appeared from time to time such 
as those by Montgomery and Ormsby, 
Stober, and Wade and Bel, until at the present 
time the disease has become fairly well known. 
Within the past 10 years the literature con- 
tains some 100 to 150 articles on the subject, 
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dealing with various phases, from case re- 
ports to classification of the organism and 
treatment. 

One of the most interesting features has 
been that, until recently, the majority of the 
cases have occurred in Chicago and the imme- 
diate vicinity. The reason for this is not quite 
clear, although it may have been due to the 
fact that the profession there has been more 
on the alert for the disease or that the disease 
is to some extent endemic in that vicinity. 
Due to its marked similarity clinically and 
pathologically to tuberculosis, many cases 
doubtless pass unrecognized, so that it seems 
quite probable that the disease is more preva- 
lent than is generally supposed. ‘The in- 
creasing number of reported cases from 
widely scattered sections of the country lends 
credence to the belief that the disease is fairly 
common, and that increasingly accurate and 
scientific diagnostic methods are responsible 
for its detection. 


ETIOLOGY 


As to the organism responsible for this 
disease, there exists much dispute regarding 
classification, division into strains, and cul- 
tural characteristics. Gilchrist’s original work 
still holds today, a proof of its high quality, 
and all are agreed that the organism, as 
described by him, is a yeast, double contoured, 
with granular cytoplasm, reproducing in the 
tissues only by budding; but beyond this 
there is very little unanimity of opinion. 
Terminology, classification, cultural charac- 
teristics, and closely allied strains are subjects 
of debate. 

The earliest disputes arose over the ques- 
tion of terminology and classification. In his 
original article Gilchrist described the case as 
“A Case of Blastomycetic Dermatitis.” In 
Busse’s report, which appeared after Gil- 
christ’s verbal communication of 1894 but 
before his article in 1896, the organism was 
given the name ‘‘saccharomyces hominis.” 
Later disputes over classification and termi- 
nology have had for their basis minor cultural 
differences, with the result that numerous in- 
vestigators have attempted to divide the 
whole group into subdivisions representing 
closely allied strains. One can read equally 
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authoritative communications on the subject, 
and obtain diametrically opposed facts and 
opinions regarding cultural characteristics and 
classification. Although at first glance it 
seems irreconcilable, such discrepancies in no 
yay mitigate against the value and reliability 
of the individual work. In the final analysis 
the macroscopic appearance of the cultures, 
the presence or absence in them of mycelia or 
aerial hyphe seem to depend on whether the 
cultures have been kept moist or dry, at in- 
cubator or room temperature and whether or 
not it is the first culture or the sixth or seventh 
subculture. Furthermore, in many instances, 
after periods of artificial cultivation many 
strains reproduced by endosporulation. 

Recently Castellani claimed that there is a 
plurality of species and succeeded in isolating 
three types. Suggesting the term “blastomy- 
coides” for the group he designates the three 
types as ‘“‘blastomycoides immitis (Rixford 
and Gilchrist, 1897), blastomycoides dermati- 
tidis (Gilchrist and Stokes, 1898), blastomy- 
coides tulanensis (Castellani, 1926).”  Cul- 
turally, on artificial media, these organisms 
all grow mycelia with no sugar fermentation. 
In the body lesions, they are all round or oval, 
budding, double contoured with granular 
protoplasm and no mycelia. Michelson con- 
cluded that the reaction of the tissues in 
systemic blastomycosis is an allergic one, and 
that unfavorable conditions cause the organ- 
ism to revert to the oidial or yeast stage. The 
yeast-like -growth is the resistant form; the 
aerial growth the saprophytic form. 

In any event, from the standpoint of one 
who has had no experience in culturing the 
organism, but has given considerable study to 
the conflicting views of authorities on the 
subject, it seems justifiable to assume that we 
are dealing with a disease entity caused bya 
yeast-like fungus. The organism is round or 
oval, varying in size from 5 to 30 micra, with 
an outer refractile capsule, a somewhat 
granular cytoplasm. It reproduces in the 
tissues by budding only, and grows readily on 
all ordinary media. 

Predisposing factors in the matter of infec- 
tion are quite evident in most of the reported 
cases. Most patients have lived in unhy- 
gienic surroundings, and infection has taken 
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Roentgenogram of the chest 


rr. ¥, 
abscess encroaching on the apex of the left lung. 


showing the 


place in the months when dampness and mold 
growth prevail. In fact Stober investigated 
the living quarters of some of his patients and 
found that practically all lived in damp 
houses, often in the presence of decaying 
wood, etc. He scraped samples of mold from 
the floor boards in some of the dwellings and 
in some cases cultured a mold very similar to 
that recovered from the patient. 

As to the mode of infection or the portal 
of entry, in most cases there is not much ques- 
tion. In the cutaneous forms of the disease it 
is probably due to direct contamination of a 
wound or abrasion. Many of the systemic 
cases, on the basis of history alone, lead one 
to believe that the upper respiratory tract is 
the main portal of entry. One case has been 
reported in which it seems quite probable 
that the gastro-intestinal tract served as the 
point of entrance of the infection, the site 
being the stomach, where a blastomycotic 
ulcer was found (Sihler). Although cutaneous 
lesions coincident with systemic infection are 
common, very few systemic cases can be 
traced to pre-existing cutaneous forms of the 
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Fig. 2. Low power field showing general tissue reaction 
and presence of giant cells. Note blastomycetes. 


disease. Stober claims that this was true in 
only one of the cases appearing in his report. 
Nevertheless there are many cases, as will 
be noted later, in which no portal of entry can 
be determined with any degree of accuracy, 
and these are the types with which the present 
communication is primarily concerned. 

There is no evidence of contact infection, no 
case having been reported in which anyone 
caring for a patient with the disease has be- 
come affected. On the other hand, some care 
must be used in handling the organism in view 
of Stober’s experience, in which the breaking 
of a culture tube in the laboratory was fol- 
lowed by severe pharyngitis and laryngitis 
within a few hours in one worker, while the 
other developed a chill with fever and purulent 
bronchitis within 6 hours. 


PATHOLOGY 


Pathologically the disease closely resembles 
tuberculosis, the two being practically indis- 
tinguishable in some cases. Grossly, the 
essential pathological picture is that of a 
chronic granulomatous lesion. Microscopi- 
cally it closely resembles tuberculosis, show- 
ing marked round cell infiltration with numer- 
ous somewhat atypical giant cells of the 
Langerhans type. It differs from tuber- 
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Fig. 3. High power field showing a budding form of the 
blastomycetes. 


culosis in that there is less central necrosis 
and sharper differentiation at the periphery 
of the lesion. The organism can usually be 
demonstrated in the tissues, a single giant cell 
at times containing several. For details of the 
pathological findings the reader is referred to 
the descriptions of Hektoen, Montgomery 
and Ormsby, Stober and Wade and Bel, 
which are most complete. 

In regard to the method of dissemination, 
once the organism has gained entrance to the 
body, there seems to be little doubt but that 
the organism at times circulates in the blood 
stream from which it can often be cultured. 
In this respect the disease differs somewhat 
from coccidioidal granuloma which shows a 
marked predilection for the lymphatics. It 
therefore follows that in the course of systemic 
blastomycosis, depending on the duration of 
the disease, all the viscera have been known 
to be involved. However, some organs are 
rarely involved, examples being the heart and 
thyroid. In 1904, Cleary reported a case in 
which he found the organism in the myo- 
cardium microscopically, although there were 
no gross pathological lesions demonstrable. 
Michelson’s case showed similar lesions. The 
only other case with myocardial involvement 
is that of Hurley, in which numerous blas- 
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Fig. 4. Roentgenogram of cervical spine showing 
erosion of articulating facets between the seventh cervical 
and first thoracic and destruction of the transverse process 
of the seventh cervical. Note lateral buckling of cervical 
spine. 


tomycotic abscesses were found in the heart 
muscle. The only reported case of thyroid 
involvement is that of Michelson. In general, 
the relative frequency of involvement of the 
various organs in systemic blastomycosis de- 
pends on the usual factors involved in any 
such disease; namely, virulence of the organ- 
ism, resistance of the patient, and the dura- 
tion of the infection. 


CLINICAL ASPECTS 


The details of the clinical pictures of the 
systemic and cutaneous forms of the disease 
are well known, and it is unnecessary to dwell 
upon them here. The articles referred to 
above contain excellent descriptions of the 
clinical side of the disease in all its forms, to- 
gether with the differential diagnosis. The 
chronicity of the disease leading to extreme 
states of debility and emaciation, with pul- 
monary, genito-urinary, neurological, or skel- 
etal symptoms superimposed, have been ably 
presented and further repetition would be 
superfluous. 

On the other hand, cases of purely localized 
blastomycosis seem to warrant some con- 
sideration, inasmuch as general systemic in- 
volvement can be prevented and a cure can be 
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effected if proper treatment is instituted. The 
success of the treatment is dependent on an 
exact and timely diagnosis. As was intimated 
above, lesions have been described in prac- 
tically all parts of the body in the course of 
systemic infection. But the localized infec- 
tion is rare, and brings up many interesting 
questions regarding the mode of infection, 
difficulty of diagnosis, prevention of dissemi- 
nation of the disease, and treatment. The 
recognition of these localized lesions as 
blastomycosis would doubtless decrease the 
incidence of the systemic disease with its 
coincident high mortality. 

The following case is reported as an example 
of a localized blastomycetic infection to 
emphasize the great difficulties encountered 
in making a diagnosis. Literally forced to a 
diagnosis of tuberculosis in the face of 
negative laboratory findings, although rebell- 
ing against it because of the extremely atypical 
clinical course, we made the true diagnosis of 
blastomycosis only after postmortem exami- 
nation. Even so it was only after repeated 
sections had been cut and carefully studied by 
the pathologists that the organisms were dis- 
covered. ‘They too were at first forced to 
consider the case as one of tuberculosis be- 
cause of the lack of any other distinguishing 
findings, and their careful search over a long 
period was prompted only by the fact that the 
lesions were not typical of tuberculosis. 


Case No. 796; A. G., male, Italian, aged 29 years, 
a casket maker, was admitted to the Strong Memorial 
Hospital April 27, 1926, complaining of cramp-like 
pain in the epigastrium of one week’s duration. 
There were no other gastro-intestinal symptoms 
except for occasional attacks of diarrhoea of short 
duration for one year preceding admission to the 
hospital. During this year patient had been unable 
to work because of bone and muscle pains and weak- 
ness in the left arm. These pains in the arm had 
increased in severity up to the time of admission. 
In addition the patient had experienced some vague 
generalized muscle pains, but these were not severe. 
The weakness in the left arm had progressed rapidly 
from the time of onset until the time of admission, 
but he had experienced no muscular weakness in any 
other part of the body. The patient stated that he 
had lost considerable weight during the present 
illness. The patient’s past history was essentially 
negative. He had come to this country 6 years 
before admission, having lived all his life in Italy. 
His general health had always been excellent with no 


serious illnesses. He had served in the Italian 
Army during the World War and had been wounded 
in the right arm. Tonsillectomy had been performed 
144 years before admission. The family history 
was entirely negative. 

Physical examination revealed a well developed 
but considerably emaciated young Italian, appear- 
ing very ill, weighing 166 pounds (average weight 
195 pounds). ‘There was no general glandular 
enlargement but the epitrochlez were palpable. All 
the special senses were normal. There was a very 
slight diffuse enlargement of the thyroid but no 
evidence of increased activity or toxicity. The lungs 
were clear to auscultation and percussion. The 
heart was normal in all respects except for some 
tachycardia explainable on the basis of an increase 
in temperature which was 39 degrees C. The blood 
pressure was 128-80, and pulses were regular in 
force and rhythm. Abdominal examination failed to 
reveal any abnormality other than tenderness in the 
right lower quadrant without spasm or rigidity. 
Examination of the genitalia and rectum was 
negative. The deep reflexes were all present but 
thought to be slightly hyperactive. 

The main interest and findings in the examination 
were found in the left hand and arm where atrophy 
of the muscles about the thumb and the intrinsic 
muscles of the hand attracted immediate attention. 
Fibrillary twitchings of the muscles of the hand were 
prominent. By actual measurement it was found 
that the left wrist was 3 centimeters smaller than 
the right, some difference in size between the two 
arms being evident all the way to the shoulder. 
There was marked muscular weakness in the left 
hand and arm especially in those muscles supplied 
the sixth and seventh cervical segments through the 
median nerve and eighth cervical and first thoracic 
through the ulnar. Sensory changes coinciding 
with the cutaneous distribution of sixth, seventh, 
and eighth cervical and first thoracic were also 
marked. The reflexes were all present but slightly 
hyperactive. The right arm was normal. 

Examination of the back showed a definite atrophy 
of the shoulder girdle on the left, especially the 
infraspinatus and supraspinatus muscles. There 
was marked prominence over the lower cervical and 
upper thoracic spine with pressure tenderness over 
the sixth and seventh cervical and first, second, and 
third thoracic vertebra. All motions of the head 
and neck were painful, and there was spontaneous 
pain over the left side of the neck and left shoulder. 
Except for these findings general neurological exam- 
ination was negative. Examination of the blood 
showed the white blood cells to be 11,200 with 72 
per cent hemoglobin. The differential count showed 
74 per cent polymorphonuclears and 26 per cent 
lymphocytes. The blood and spinal fluid Wasser- 
mann examinations were negative. The spinal 
fluid was negative throughout. The urine had a 
specific gravity of 1.014, no albumin or sugar, no 
Bence Jones bodies, and microscopically it was 
negative. X-ray studies of the gastro-intestinal 





—_— -_ om a Oh oe 





JONES: LOCALIZED INFECTION 


tract were negative except for slight evidence of 
an ulcerative colitis. Stereoroentgenograms of the 
cervical spine showed erosion of the transverse 
process of the seventh cervical vertebra with slight 
erosion of the articulating facets of the seventh 
cervical and first thoracic vertebrae on the left 
(Fig. 4). A large (soft part) shadow extending down- 
ward into the posterior mediastinum and encroach- 
ing very slightly on the apex of the left lung could be 
seen (Fig. 1). Roentgenograms of the chest showed 
the lungs to be clear. 

A tentative diagnosis of a destructive process 
involving the seventh cervical and first thoracic 
vertebra, probably tuberculosis, was made. Due to 
the fact that the lesion as seen in the X-ray film was 
atypical in many respects and that there was much 
doubt as to the correctness of the diagnosis of 
tuberculosis, an exploratory operation was performed 
on May 7, 1926, 10 days after admission, to secure 
tissue for pathological examination. At this time, 
an extrapleural abscess containing about 1o cubic 
centimeters of pus was found running parallel to the 
second rib. Attempts to remove tissue from the 
interior of the abscess were unsuccessful. However, 
the pus was evacuated and the wound closed without 
drainage, the character of the pus seeming to 
confirm the diagnosis of tuberculosis. Head traction 
was applied immediately. 

Briefly, the postoperative course was steadily 
downhill. Pain increased in severity until finally 
it could no longer be controlled by narcotics. The 
temperature showed a daily rise to 39 degrees C. 
By repeated roentgenograms it was seen that the 
process in the spine was progressing rapidly, the 
abscess shadow enlarging. The first thoracic 
vertebra began to show bone destruction. About 
20 days after operation the patient developed 
persistent cough with expectoration of large quanti- 
ties of thick pus. Signs of pneumonia developed on 
the left and the patient’s condition became critical. 
On June 4, 4 weeks after operation, the incision 
broke down, after which each inspiration was 
accompanied by a loud hissing sound as air was 
aspirated through the wound. The guinea pig 
inoculated on May 7 with the pus obtained at 
operation was autopsied on June 4 and no tubercu- 
losis was found. Reports on the direct cultures 
of the same pus had been negative. On the evening 
of June 5 the patient’s temperature rose to 42 
degrees C, respirations and heart action became 
weaker until finally the patient died at 9:30 p.m. 

An autopsy was performed immediately with the 
following findings. ‘“‘At the base of the neck on the 
left several centimeters above the clavicle is a wound 
from which there has been free drainage. It is seen 
on dissection that a sinus tract leads down to a very 
irregular ramifying cavity with greenish colored 
necrotic walls. It is filled with very foul smelling, 
grayish green, semifluid material. The muscles are 
necrotic in many places. The large nerves arising 
at the base of the neck have suffered quite severely, 
and many large nerve tracts have been eroded 
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through and the ends lie dangling free in the abscess 
cavity. The first three ribs, together with the ab- 
scess cavity, the three lower cervical and two upper 
thoracic vertebre are removed intact. The abscess 
cavity is seen to extend downward anteriorly to 
the level of the third or fourth thoracic vertebra. It 
is immediately adjacent to the aorta and the 
cesophagus, neither of which seem to be affected. 
Laterally the abscess cavity extends toward the 
apices of the lungs. On the left it has pushed before 
it the apex of the lung for a distance of 2 to 3 
centimeters, the lung here is covered with a thick, 
tough, fibrinous membrane which is layered over 
with grayish green necrotic exudate. It is impossible 
to express air from the lung into the cavity. Section 
of this lung with dissection of the bronchi fails to 
reveal any abnormality other than some congestion 
of the mucous membrane. No fistula was found. 
The lung tissue itself does not seem to be greatly 
affected. Despite the close proximity of the abscess 
wall the tissue seems to be everywhere air containing. 
In the lower portion of the left lung are found 
widely scattered, elevated areas of consolidation 
about 6 centimeters in diameter. They are quite 
opaque and suggest small areas of tuberculous 
pneumonia. No tubercles can be found in any 
portion of either lung. The right lung is relatively 
normal throughout. The heart shows a very slight 
amount of scarring of the aortic valves but other- 
wise no abnormalities are found. The spleen is 
somewhat enlarged. On section the malpighian 
bodies are somewhat enlarged and irregular in 
size and shape. The stomach, duodenum, and 
pancreas appear normal. The capsule of the liver 
is quite thickened and grayish opaque in color. 
The lobulation is rather coarse. The structures at 
the hilus appear normal. The adrenals appear nor- 
mal. The kidneys present a somewhat granular 
appearance on stripping the capsule but on section 
they seem normal. The pelvic organs are normal. 
In the sigmoid about 4 to 5 centimeters above the 
anal orifice and extending upward about to centi- 
meters is an area of rather extensive inflammation. 
There is a large amount of congestion and some 
haemorrhage below the mucosa. Over the surface is 
a grayish opaque fibrinous membrane. ‘There is 
no true ulceration and the rest of the intestinal 
tract is negative. The spine is dissected free and 
split lengthwise. There is very extensive erosion of 
the outer portion anteriorly from the level of about 
the sixth thoracic. The first thoracic is the site of 
very extensive alteration. The bone destruction is 
extreme, the body of the vertebra has collapsed, and 
the two vertebral discs are very close together. 
There are a number of areas of yellowish softening 
in the inner portion of the second and third thoracic 
vertebra and in places these extend inward to the 
vertebral canal, lifting up the dura, but there is no 
evidence that the process extends inward toward 
the pia arachnoid. ‘The aorta and other large vessels 
show a moderate amount of atheroma. The brain is 
not removed. 
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Microscopic notes. An old thickened pleura 
presents near the outer surface some fresh pleurisy 
undergoing organization. The gray areas of con- 
solidation in the lungs are found to be areas of 
early gangrene. There is some organizing pneumonia 
and a little fresh pneumonia in the neighboring 
alveoli. There is no evidence of tuberculosis. 
Spleen, pancreas, kidneys, and liver appear normal. 
Sections of the intestine show a rather intense 
inflammation in the mucosa, but very little otherwise. 
The sinus shows an extensive inflammatory reaction. 
There is fibrosis and degeneration of muscle fibers. 
Nothing suggesting tuberculosis is seen. Sections 
of bone show partial replacement of the marrow 
with fibrous tissue and some wandering cells. In 
places there are many giant cells, but all are more the 
type seen in foreign body reactions than in tubercu- 
losis. Many of these giant cells contain round, spore- 
like bodies with refractile capsules (Figs. 2 and 3). 
These spores vary from 8 to 14 microns in diameter. 
Each contains some granular material which nearly 
fills the space within the outer shell. It is interesting 
that the walls of the abscess cavity show no such 
organisms. No similar organisms can be found in 
any other sections. 

Anatomical diagnosis: Yeast infection of the 
cervical vertebra with the formation of an abscess 
in the neck; lobular pneumonia with early gangrene; 
diphtheritic colitis. 

A consideration of this case brings up 
the question as to the portal of entry of the 
organism. There were no cutaneous lesions 
and the lungs were negative clinically and by 
X-ray examination, nor were there any 
suspicious respiratory symptoms to render 
such clinical findings questionable. The 
X-ray shadow at the left apex was obviously 
due to a mass outside the thorax, encroaching 
on the lung field. The pulmonary involvement 
found at postmortem examination was un- 
doubtedly secondary to the spinal lesion. No 
other blastomycetic lesion was found so we 
are forced to admit that the portal of entry in 
this case is undetermined. 

The difficulties of diagnosis are well illus- 
trated. Clinically the case was peculiar and 
the initial diagnosis of tuberculosis became 
less probable as one followed the patient’s 
progressive downhill course. The severity of 
the patient’s illness and his rapidly progres- 
sive failure contradicted the diagnosis of 
tuberculosis. On the other hand, the negative 
culture of the pus obtained at operation sup- 
ported it, until a few weeks later it was found 
that the inoculated guinea pig failed to show 
any evidence of tuberculosis. In addition the 
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spinal lesion as seen in the X-ray picture 
(Fig. 4) was not typical of tuberculosis. The 
result was that no definite diagnosis could be 
made with the evidence at hand. 

The case seems quite simple when viewed 
in the light of the later postmortem findings. 
However, the clinicians were not the only 
ones experiencing difficulty in diagnosing the 
case. Due to the fact that the organisms were 
not numerous, it required long careful study 
and many sections finally to establish the 
diagnosis. This doubtless also accounts for 
our negative cultures and animal inocu- 
lations. 

SPINAL BLASTOMYCOSIS 

The first case of blastomycosis which 
showed spinal involvement was reported by 
Bassoe in 1906. The spinal involvement in 
his case was metastatic in the course of 
systemic infection. The second case reported 
was that of Eisendrath and Ormsby, the pre- 
liminary report of which appeared in 1905 
followed in 1907 by the final report. Stober 
in his series of 29 cases found spinal involve- 
ment in 20 per cent. 

The present case is the third case on rec- 
ord in which blastomycosis of the spine ex- 
isted as a primary or localized lesion. The 
other cases are those of Brewer and Wood and 
Parker. The former was quite similar to the 
present case. The patient was a Russian, aged 
20 years, who had been in this country only 6 
months. He complained of pain in the ab- 
domen in addition to pain in the back. Except 
for the local condition of swelling and tender- 
ness over the lumbar spine, physical examina- 
tion was negative. The lungs were clear. 
Sputum and stool cultures were negative. 
The diagnosis was made only after aspiration 
of the abscess and blastomycetes were found 
in the pus. At operation the spinous processes 
and laminz of three dorsal vertebra, which 
were found to be involved, were removed to- 
gether with all involved soft parts. The 
patient improved and was discharged only to 
return 2 months later with other vertebre 
involved (first, second and third lumbar). 
A similar operation was performed at this 
time with excellent results. The patient was 
last seen one year after operation at which 
time he was perfectly well. 
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Parker’s case was similar to these cases 
clinically but, unfortunately, the organism 
was not cultured nor was it discovered in 
microscopic sections, which somewhat weak- 
ens the case as one of blastomycosis. 

There is a striking similarity in these 3 
cases. All were young men, two being foreign- 
ers who had lived in this country only a short 
time. Pain in the back over the affected 
vertebra was a constant feature and pain in 
the epigastrium was a symptom of all. This 
epigastric pain was doubtless reflex in origin 
due to compression of the spinal roots. In all 
3 cases a clinical diagnosis of tuberculosis was 
made. Aspiration of the fluctuating mass in 
the case of Brewer and Wood, disclosing the 
presence of blastomycetes, gave the correct 
diagnosis and determined the type of treat- 
ment to be followed. The negative cultures 
and guinea pig inoculations in the 2 other cases 
prevented a correct clinical diagnosis. 

In the face of negative cultures and inocu- 
lations, the only other diagnostic aid which 
can lead to a differential diagnosis of the bone 
lesions is the X-ray. By those who have 
studied the X-ray changes seen in blastomyco- 
sis, the lesions are considered quite typical. 
Closely resembling tuberculosis in many 
instances, there is usually something atypical. 
In the present case, the involvement of the 
articulating facets with lateral curvature of 
the spine can be taken as an example. In 
Parker’s case, the vertebral involvement, 
spreading to the lamina, transverse and 
spinous processes, finally to include the rib is 
a picture which, as he points out, is practically 
unknown in tuberculosis. 

A detailed description of the X-ray find- 
ings in osseous blastomycosis is included in 
Stober’s article. The essential features are 
that there is localized rarefaction, more 
patchy than in tuberculosis, accompanied by 
bone proliferation and bony periosteitis. The 
epiphysis remains normal unless the joint is 
involved. Sequestrated bone is not observed 
and the bone immediately surrounding the 
lesion is normal. Single or multiple lesions 
are frequently seen in the long bones. 

CASES OF LOCALIZED INFECTION 

No case of localized blastomycosis of the 

eye has been recorded. Apparently the cornea 
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and conjunctiva are particularly resistant to 
the infection, although, according to McKee, 
it is occasionally seen. In a review of the 
subject, he found only 3 cases of keratitis from 
which the blastomycetes were isolated. He 
reported a case of corneal ulcer from which he 
had obtained the organism. All these infec- 
tions occurred in the course of systemic 
disease. In view of the frequency of the cuta- 
neous forms of the disease, especially about 
the face, it seems rather remarkable that the 
eyes escape involvement. 

Localized infection of the tongue has been 
observed by New, of the Mayo Clinic, in a 
man 52 years of age. Except for the local 
condition in the mouth his general physical 
examination was negative. The diagnosis 
was made by biopsy, and a cure was effected 
by potassium iodide internally, iodine and 
radium locally. The correctness of the diag- 
nosis in this case was doubted by Weiss, who 
pointed out that the lymphoid hyperplasia 
shown in the photomicrographs was not typical] 
of the disease. He claimed that the illustra- 
tion designated as “pure culture of blas- 
tomyces” might be the picture of any yeast, 
as there were no distinguishing features 
shown. He concluded his criticism by saying 
that the fact that the lesion healed under potas- 
sium iodide and radium was no proof that it was 
blastomycosis. Besides this one case Copelli 
reported an undoubted case. Although there 
was no demonstrable systemic involvement in 
his case, the patient had blastomycotic lesions 
on both feet. 

In a case reported by Vinson, Broders, and 
Montgomery the oesophagus was the site of 
the disease. The patient was a man of 41 
years of age with a tuberculous history. The 
sputum was positive for tubercle bacilli at 
the time of admission to the clinic. Roent- 
genograms of the chest showed active pul- 
monary tuberculosis. His symptoms of 
cesophageal obstruction were confirmed by 
X-ray and cesophagoscopy. A biopsy of the 
mass obstructing the oesophagus showed it to 
be blastomycosis. The sputum was negative 
for blastomycetes. ‘There was some improve- 
ment in the patient’s condition under treat- 
ment consisting of iodides by mouth, gen- 
tian violet intravenously, and cesophageal 
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dilatation. At the time of the report the 
patient was stil] under treatment. 

Five cases of primary localized blastomyco- 
sis of the larynx appear in the literature. The 
first was that of Downing following which 
Sartory, Petges, and Claoue, Jackson, and 
New reported cases. All of these cases were 
similar clinically. As in blastomycosis else- 
where, the close resemblance to tuberculosis 
was a confusing factor. Biopsy of the tissue 
in each case made the diagnosis. Only one 
case became systemic and ended fatally, the 
others remaining localized and responding well 
to treatment of potassium iodide. One of the 
patients had remained well for a period of 9 
years. It is interesting to note that in those 
cases in which obstructive symptoms neces- 
sitated a tracheotomy, the skin surrounding 
the tracheotomy opening soon became in- 
volved. 

Meningitis due to the blastomyces occurs in 
only 12 per cent of the systemic cases accord- 
ing to Stober. As a primary form of the 
disease, it is infrequent. Rusk reported the 
first case in 1910 following which reports by 
Swift and Bull, Barlow, and Wilhelmj ap- 
peared, making a total of 7 cases in all. The 
diagnosis of primary meningitis was con- 
firmed by postmortem examination in all but 
two of these cases, no other blastomycetic 
lesions being found. The two unautopsied 
cases were carefully examined clinically with 
negative results, so there is no reason to doubt 
that the infection was localized in the me- 
ninges. These cases all presented the classical 
signs and symptoms of meningitis except that 
in most instances they lacked the acuteness 
seen in the usual forms of meningitis. The 
majority showed blastomycetes in the spinal 
fluid. In 3 of these cases there is some 
evidence to support the view that the upper 
respiratory tract served as the portal of entry. 
In one case (Barlow) the pharynx was cov- 
ered by an exudate in which blastomycetes 
were found. In another (Barlow) the onset of 
the illness was with a coryza of 2 weeks’ 
duration. Some anosmia, pain, and deafness 
in the right ear were noted. The onset in the 
the third case (13) was with a coryza of 2% 
months’ duration followed by otitis media. 
A persistence of drainage and symptoms 
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prompted a mastoidectomy, at which only a 
small drop of pus was found. Shortly there- 
after postmortem examination showed a 
meningitis which proved to be blastomycetic 
in origin. An excellent detailed discussion of 
this form of the disease is given by Wilhelmj 
who feels that it differs from the other forms of 
blastomycosis only in that the meninges are 
invaded early, with death occurring before 
systemic involvement takes place. 

Not only is the brain substance itself in- 
volved in the course of systemic infection 
(25 to 30 per cent of the cases) but localized 
brain involvement without any other demon- 
strable disease occurs not uncommonly. 
Disregarding the differences of opinion in re- 
gard to minor cultural characteristics and 
terminology, we find that yeast infection of 
the central nervous system proper occurs in 
two forms: localized abscesses and cystic de- 
generation of the gray matter. The former 
occurs almost always in the course of systemic 
infection, being metastatic in the course of a 
general blood stream infection or secondary 
to localized abscesses of the skull. In Moore’s 
case, brain abscesses developed following the 
extraction of what appeared to be a perfectly 
normal wisdom tooth. Abscesses of the face 
and orbit followed, ultimately resulting in 
death from central nervous system involve- 
ment. 

In the cystic form of the disease as it 
attacks the central nervous system, the portal 
of entry of the organism is not so obvious. 
In addition, the exact classification of the 
organism or organisms is considerably dis- 
puted. Pathologically all reported cases seem 
to be quite similar. There is a hyperplasia of 
the meninges with the formation of phagocytic 
giant cells, with little or no reaction in the 
neuroglia or connective tissue elements of 
the cerebral gray matter. The latter is the 
site of multiple cysts, varying in size (many 
are discernible only with the microscope). 
Whether these cysts are formed by internal 
expansion and exudation around the infecting 
organism, or by lysis of the surrounding brain 
substance by some toxic substance derived 
from the organism, is a matter of dispute. 
Freeman and Weidman who reported the 
twelfth such case in 1923, favor the former 
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view, while Stoddard and Cutler claim that 
the latter explanation is probably more 
correct. 

The symptoms in these cases are those of 
unlocalized brain tumor or meningitis, the 
latter being due to secondary meningeal 
irritation. These cases invariably end fatally. 
Careful postmortem examination has failed 
to reveal any portal of entry or systemic dis- 
ease in many of the reported cases. 

There has been considerable dispute over 
the disease as it is encountered in the central 
nervous system. The cases mentioned and 
referred to in the present communication 
have appeared in the literature under the 
heading blastomycosis, except those of Stod- 
dard and Cutler. It is quite apparent that 
the cases described in the literature are 
similar to those they describe as being due to 
torula infection. In fact they state that the 
brain involvement consisting of multiple 
gelatinous cysts is peculiar to torula infection 
alone. 

Isolated cases of non-systemic blastomyco- 
sis occurring in unusual sites have occa- 
sionally appeared in the literature. Hicks 
reported a case of a paronychia from which 
yeast cells were isolated. He classified the 
organism under the blastomyces. Weidman 
and Douglas described a tumor of the leg, 
clinically resembling sarcoma, which proved 
to be blastomycosis. One instance of infec- 
tion of an operative wound with blastomyce- 
tes has been reported (9). The mother and 
brother of the patient had cutaneous blas- 
tomycosis, but the patient had previously 
shown no evidence of the disease. A case, 
probably not blastomycosis but of sufficient 
interest to warrant mention, was reported by 
Rhaney. Following the ingestion of yeast 
cakes over a period of 2 years, the patient 
developed a severe cystitis. Urinary smears 
and culture showed no ordinary bacteria, but 
budding yeast cells. Marked improvement 
with the disappearance of the organisms was 
obtained under treatment consisting of iodides 
and salicylates by mouth. Preis and Forro 
reported a case of urethritis under the name 
of blastomycosis. The patient was under 
treatment for lues and diabetes when he 
developed an acute urethritis from which a 
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> was ob- 


pure culture of ‘‘saccharomyces’ 
tained. 

It is quite evident that localized blas- 
tomycetic lesions can occur in various parts 
of the body. In many instances the portal of 
entrance of the organism seems obvious while 
in others it is obscure. Doubtless many such 
infections, escaping early recognition, serve as 
the starting point of general systemic disease. 


DIFFERENTIAL DIAGNOSIS 


Blastomycosis is probably much more com- 
mon than is generally supposed, many cases 
undoubtedly receiving the diagnosis of tuber- 
culosis. The marked resemblance of the two 
clinically is so close as to be indistinguishable. 
In the absence of postmortem and _ patho- 
logical examination, it is obvious that many 
cases of blastomycosis are overlooked. The 
resemblance is present in all forms of the 
disease. There is one outstanding difference 
between the two, response to treatment. 
Except for the central nervous system where 
both diseases are uniformly fatal, tuberculosis 
usually shows some response to general 
hygienic care whereas blastomycosis never 
does. Despite the best upbuilding measures, 
blastomycosis continues to advance, a point 
which should be remembered when any case 
of “tuberculosis” does not respond satis- 
factorily to treatment. 

Other diseases from which it must be distin- 
guished systemically and locally are coccidi- 
oidal granuloma and syphilis. The former is a 
very closely allied disease, identical clinically 
except that it is more malignant, and more 
rapidly and always fatal. It has never been 
known to occur in anyone who has not been 
in the San Joaquin Valley in California. The 
only distinguishing characteristic is that the 
organism of coccidioidal granuloma _repro- 
duces in the tissues by endosporulation, where- 
as the blastomyces reproduces in the tissue 
only by budding. Except for this one point 
there are no distinguishing pathological char- 
acteristics except that microscopically coccidi- 
oidal lesions present sharper differentiation 
at the periphery. From the standpoint of 
treatment and differentiation this is not so 
important, as the same therapy is indicated 
in both diseases. 
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As in every other disease, syphilis must be 
ruled out. -Here the difficulties are not so 
great. The local lesions of the two diseases 
vary considerably. The Wassermann reac- 
tion, if negative, aids in eliminating lues. 

The cutaneous lesions of blastomycosis 
must be differentiated from epithelioma as 
well as syphilis and tuberculosis. This 
applies to the disease as it affects the tongue, 
larynx, and oesophagus. Microscopic exami- 
nation of the pus which can be expressed from 
the honeycombed pockets at the edge of the 
lesions usually will disclose the blastomycetes. 
If the organisms are not found, a biopsy of 
the lesion should rule out a new-growth. 

The final diagnosis of blastomycosis rests on 
the discovery of the organism. The simplest 
procedure is to find it in smears from the local 
lesions or in sections of tissue removed. As 
a rule it is readily obtained from the skin 
lesions. In the case of localized abscesses it is 
often more difficult to find the organism. 
Since the organism grows well on all ordinary 
media, failure to find it in smears of pus is not 
serious. However, it should be borne in mind 
that the abundant spreading growth seen on 
the media may very well be mistaken for a 
contamination, and the culture discarded. In 
all obscure cases resembling blastomycosis, 
such “contamination” cultures should be 
examined carefully to avoid this error. 

In addition to obtaining the organisms 
locally, they can frequently be cultured from 
the blood stream and urine in the systemic 
disease, from the cerebral spinal fluid when 
the central nervous system is involved, and 
from the sputum in pulmonary involvement. 

Conflicting views are given by authorities 
regarding the susceptibility of laboratory 
animals, especially guinea pigs, to infection. 
Guinea pigs are most often used for animal 
inoculation, since a search is being made for 
tubercle bacilli. The reason for the dis- 
crepancies is probably to be found in the work 
of Davis. He discovered that while male pigs 
are particularly susceptible, usually succumb- 
ing to the infection, female pigs resist the 
disease and usually survive, their recovery 
being characterized by a low grade immunity. 
In the inoculation of pigs no special selec- 
tion of male pigs has been made. 
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TREATMENT 


It is quite apparent that localized blas- 
tomycetic lesions readily give rise to systemic 
infection. It therefore follows that the earlier 
the diagnosis and treatment the better the 
prognosis. There is abundant evidence to 
show that localized blastomycosis responds 
well to proper treatment and can be cured. 
The treatment may be divided into general 
systemic therapy and local measures. All 
agree that all patients, whether the condition 
is local or systemic, should be treated by 
iodides by mouth. The iodides are usually 
administered as potassium iodide in solution 
in amounts varying from to to 200 minims 
per day. This treatment has proved its 
value in most cases. Recently the question of 
intravenous therapy has received consider- 
able attention. Sanderson and Smith carried 
out a series of experiments in which they 
studied the effect of gentian violet on cultures 
of blastomycetes. They found that gentian 
violet in a 1:500,000 dilution prevented the 
growth of cultures. They suggest the in- 
travenous injection of gentian violet in doses 
of 0.005 grams per kilogram of body weight 
in systemic cases. In Brazil, where the disease 
seems to be quite common, Pupo used local 
applications and intravenous injections of 
methylene blue and acriflavine in some cases. 
In others he used alternate intravenous in- 
jections of 10 cubic centimeters of a 1 per cent 
methylene blue and 5 cubic centimeters of 0.5 
per cent solution of trypaflavine. He claimed 
considerable success with both methods. How- 
ever, the intravenous therapy has not 
established itself on the basis of its achieve- 
ments, and it is not justifiable to use it as a 
substitute for the older treatment of iodides 
by mouth. As an adjunct to the latter treat- 
ment in resistant and progressing cases it 
should be tried in view of the seriousness of the 
disease. Lately experimental work has been 
done (6) which shows that passive immunity 
with the development of a precipitin in the 
serum can be produced in laboratory animals 
by the injection of extracts of the blastomyces. 
The work as yet has not been carried far 
enough to be ofany therapeutic value, although 
future work may accomplish considerable in 
this direction. 








JONES: LOCALIZED INFECTION 

In the treatment of the local lesions there 
are differences of opinion. Formerly copper 
sulphate was used, to be replaced later by the 
application of tincture of iodine. Desjardins 
advocates X-ray therapy combined with 
diathermy. He feels that there is no difference 
in the results obtained if the treatment is 
given in one-fourth skin doses every week or a 
full skin dose every 3 weeks. Filtration should 
be gauged by the thickness of the lesion 
although he states that usually no filtration 
is necessary. He strongly recommends that 
diathermy be used in connection with the 
X-ray as the results seem to be much better 
than when X-ray alone is used. Application 
of radium in preference to X-ray has been 
used by some. Hedge claims that the results 
obtained by treatment with iodides by mouth, 
combined with X-ray, cautery, or radium 
have been disappointing in his hands and 
claims considerable success by the local appli- 
cation of carbon dioxide snow. He _ has 
developed a particular technique of applica- 
tion which he describes in detail. If we con- 
sider some of the results obtained by the 
combination of good surgical measures (com- 
plete excision) and iodides, before the use of 
X-ray and radium became so universal, we 
see that the results compare favorably with 
the latter. 


PROGNOSIS 
Experience has shown that, in cases of 
localized blastomycosis, general systemic 


treatment combined with good surgery locally 
(excision), X-ray or radium can accomplish a 
cure, provided treatment is not started too 
late in the course of the disease. Once the 
disease becomes systemic, however, all treat- 
ment fails in most cases. Temporary improve- 
ment with periods of remission seems to be 
directly attributable to therapy in many 
instances, but recurrences are common, some- 
times months and years after an apparent cure. 
How much can be accomplished by intrave- 
nous therapy and the possible development of 
sera depends on future work. Stober has 
placed the mortality for systemic cases at go 
percent. From a consideration of the reported 
cases, it seems that this figure, high as it is, 
is still a little low. On the other hand, good 
treatment which consists of some form of 
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the therapy mentioned above, plus persist- 
ence, careful ‘‘follow up” with a renewal of 
treatment in case of a suspected recurrence, 
usually will bring about cure if the condition 
is localized. 

SUMMARY 

A case of primary or localized blastomyco- 
sis of the spine is here described, representing 
the third such case reported in medical litera- 
ture. The diagnostic difficulties and prob- 
lems of therapy are emphazised. A review 
of the literature of reported cases of other 
types of localized infection with the blasto- 
myces is presented. 

This study seems to reveal the following: 
The human body is subject to infection by 
yeast-like fungi to which the body is not 
particularly resistant, and for which there 
exists practically no natural immunity. Early 
in its course the disease is invariably local, 
rapidly becoming systemic. The portals of 
entry (suspected) are exposed surfaces, the 
skin and mucous membranes, whether in the 
respiratory tract (nose, throat, larynx, tra- 
chea, etc.) or the gastro-intestinal tract 
(mouth, tongue, oesophagus, stomach). In 
view of the frequent history of the cutaneous 
form of the disease following contamination 
of skin abrasions, it seems probable that some 
such mechanism explains mucous membrane 
involvement. The insidious, chronic course of 
the local lesions allows dissemination with 
subsequent systemic involvement, often be- 
fore producing noticeable symptoms. Once 
generalized the prognosis is very poor despite 
the best treatment. Localized lesions, although 
obstinate, can be cured by potassium iodide 
internally, combined with either radical 
surgery, X-ray, radium or diathermy locally. 
The usual treatment for tuberculosis, with 
which this disease is most often confused, in 
no way influences blastomycosis. In fact, 
in many instances, this form of treatment 
allows the disease to progress to a point where 
the best of treatment is of no avail. All 
suspected, but atypical, cases of tuberculosis 
should be scrutinized carefully to rule out 
blastomycosis. 
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BACILLI FROM THE URINE 
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N the presence of tuberculous disease of 
the kidney and generally speaking of the 
remainder of the genito-urinary tract, it 

is the surgeon’s task to decide which organ is 
discharging the organisms and to remove the 
diseased organ from the body, provided condi- 
tions permit. The kidney is a vital organ 
which plays an important rdle in the clinical 
pathology of tuberculosis, because failure to 
diagnose the disease at an early stage and to 
remove the kidney before the disease is far 
advanced, may carry with it serious conse- 
quences for the patient. Our modern technical 
methods, however, make early diagnosis pos- 
sible in many cases. Bilateral renal tuberculo- 
sis can no longer be considered a frequent dis- 
ease. Its early recognition is made possible by 
the use of ureteral catheterization and the 
bacteriological examination of the urine ob- 
tained separately from each kidney. 

For a long time the direct growth of tubercle 
bacilli by artificial culture upon various media 
has been considered very uncertain and trou- 
blesome if not almost impossible. With the 
development of modern bacteriology it has 
been possible to perfect such culture media as 
have proved satisfactory for this purpose. The 
Koch bacilli are very sensitive in cultures and 
the development of the colonies requires a 
much longer time than do those of the staphy- 
lococcus, streptococcus, bacillus coli, and other 
groups. Furthermore, these last mentioned 
organisms are not so sensitive toward contam- 
ination as are the tubercle bacilli. 

The method used in the clinic of Professor 
von Illyés for the culture of tubercle bacilli 
from the urine is the method of Loewenstein- 
Sumyoshi upon the culture medium of Lube- 
nau modified by Hohn. This procedure has 
been tested in a series of 300 cases of uro- 
genital tuberculosis and has proved itself not 
only more convenient but more accurate than 
any previously employed methods for the de- 
termination of the presence of Koch bacilli in 


the urine. The cultures have been grown upon 
the Hohn egg medium as well as the glycerin 
potato. The recipe for the Hohn egg medium 
is as follows: 


1. Three fresh eggs are carefully cleansed by rub- 
bing the end with alcohol. 

2. The ends of the eggs are perforated with a 
sterile scalpel previously cleansed by careful rubbing 
with an alcohol sponge. 

3. The contents of the eggs are allowed to drain 
into a sterile beaker, the bottom of which is covered 
with sterile glass pearls about the size of a small pea. 
By careful rotation of the flask for 3 to 4 minutes, 
with a gentle shaking motion, the contents are thor- 
oughly mixed (care being taken that no foam should 
form). 

4. After this the contents are measured off in 
sterile graduates, and 

5. A third of the volume of 5 
glycerine bouillon is added. 

6. The mixture is poured into an Erlenmayer 
flask. 

7. Five to 6 cubic centimeters is poured into a 
sterile test tube, warmed to 84 degrees C., then 
gradually to 87 degrees C. (caution—not over!) and 
allowed to remain 15 minutes at this temperature. 

8. The tube is then allowed to cool slowly at an 
angle so as to form a slant. 

g. To each test tube is added 0.8 cubic centimeter 
of sterile bouillon without glycerine, and the tube 
stoppered with a cotton plug. 

10. The tubes are then tested for sterility by 24 
hours’ incubation at body temperature and placed 
on ice for subsequent use. 


per cent acide 


It was our practice at first to remove the 
bladder urine under sterile precautions, with 
a catheter. But lately this method has been 
abandoned because the contaminating organ- 
isms which might come from the urine are 
rapidly destroyed by treatment with 15 per 
cent sulphuric acid. They are not resistant to 
sulphuric acid and so do not reach the culture 
medium. Further we need not fear confusion 
with smegma bacilli. In 1,200 cultures smeg- 
ma bacilli were not found, nor were they found 
in Ziehl-Neelsen or Osol smears. In 45 cases 
smegma smears were made and stained ac- 
cording to the usual methods, but no smegma 
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I, 2. 3. 3- 


Fig. 1. Human type of organism showing pin-point 
appearance of the younger colonies. 

Fig. 2. Human type of colony showing pin-point appear- 
ance of the younger colonies. 

Fig. 3. Human type of organism which is growing on egg 


that 
with 


bacilli were found. We are confident 
there is no reason to fear confusion 
smegma bacilli. 

Tubercle bacilli are very resistant to strong 
inorganic acids. On many occasions the 20 
minute acid treatment of the urinary sedi- 
ment prescribed by Loewenstein has been far 
exceeded, sometimes 60 to go minutes being 
consumed. In spite of this, the cultures grew 
luxuriantly, even if somewhat more slowly 
than when the sediment was subjected to the 
acid treatment for only 20 minutes. 

We have used the 15 per cent sulphuric 
acid prescribed by Loewenstein since we con- 
sidered the 1o per cent sulphuric acid pre- 
scribed by Hohn as of insufficient strength. 

The experiments made with Dr. Gal of this 
clinic illustrate the great resistance of the 
Koch bacilli. Mature cultures of tubercle ba- 
cilli were subjected to powerful X-rays. These 
experiments showed that after an exposure of 
18 skin erythema doses, the cultures still re- 
mained viable, and after transfer to a second 
culture tube, grew luxuriantly in 18 days, de- 
spite the fact that the X-rays exert a powerful 
destructive action on young cells. With an 


3: 3- 4. 
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medium and which shows the verrucous character of the 
older colonies. 

Fig. 4. Human type of organism growing on egg medium 
showing the verrucous character of the colonies. 

Fig. 5. Colonies of human type of organism. 


exposure of 30 skin erythema doses the bacilli 
were completely destroyed and failed to grow 
upon re-inoculation in a new tube. 

In making the cultures, four tubes have 
been used in each case, so that sufficient re- 
serve tubes might be available should one or 
two tubes become contaminated. Each urine 
specimen was inoculated upon three Hohn egg 
medium tubes and one glycerin potato tube. 
At first, before the technique was sufficiently 
perfected, the cultures sometimes became con- 
taminated with molds, in spite of the most 
careful technique. Molds are apparently more 
resistant to sulphuric acid than tubercle ba- 
cilli, because they remain viable after even one 
hour’s treatment with the acid. If only a 
small mold colony grows upon the medium, it 
does not interfere with the growth and spread 
of the tubercle bacilli colonies. But larger 
numbers of such contaminating colonies tend 
to spread over the surface of the medium and 
suppress the development of the cultures. 

The optimum culture temperature of tu- 
bercle bacilli is 37.5 degrees to 38.5 degrees C. 
But according to our experience they also de- 
velop fairly well at 40 degrees C. 
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TABLE I.—-APPEARANCE TIME OF 
COLONIES ON EGG MEDIUM 
Days Tubes 
| ee Ree a eee Nas “7 7 
g to 12 : 65 
13 to 16 : 83 
17 to 20... 292 
SURO Shes cuss 67 
More than 24.... a ve 27 
TABLE II.—APPEARANCE TIME OF 
COLONIES ON GLYCERIN-POTATO MEDIUM 
Days Tubes 
18 to 21 8 
22 to 28 20 
29 to 35 59 
36 to 42 , 20 
More than 43. . 10 


The cultures should be examined every 2 
days. It is not necessary to moisten the egg 
media with the condensed water (the bouillon 
at the bottom of the tube); but the potato- 
glycerin should be turned carefully every 2 or 
3 days, so as to moisten the inoculated surface 
to prevent drying. As a result of this the 
colonies grow more rapidly and luxuriantly. 

Unless great care is used to maintain steril- 
ity the cultures may become contaminated 
with streptococci and staphylococci, bacilli 
coli, and other organisms as well as molds of 
various kinds. Due to their rapid and luxuri- 
ant growth even as early as 24 hours after 
contamination, these colonies can spread over 
the surface of the medium and completely sup- 
press the tubercle bacilli colonies, even though 
the latter bacilli may have been present in the 
urine in large numbers. 

The 15 per cent sulphuric acid mentioned 
completely destroys the contaminating organ- 





Fig. 8. Showing method of inoculating the egg medium 
tube. The cotton stopper of the culture tube is held in the 
palm and little finger of the right hand. 
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Fig. 6. Human and bovine type of organism occurring in 
mixed culture. 

Fig. 7. Bovine type of organism growing on egg medium. 

lig. 10. Human type of organism growing on glycerin- 
potato medium. 


isms. Hence their appearance on the medium 
is evidence of careless, unclean technique. It 
isimperative, therefore, that immediately after 
treatment of the urinary sediment with the 
acid we maintain a strictly sterile technique. 

In the culture, the tubercle bacilli appear as 
small, pin-point sized grayish white colonies 
(Figs. 1 and 2). Often they cover the surface 
of the medium in the form of a pale, dull layer 
which is distinguishable from the surface lus- 
ter of the medium in the areas in which they 
are developing. As the colonies grow larger 
and older, they rise more and more from the 
surface, coalesce in numerous places, and form 
verrucous structures as in Figures 3, 4, and 5. 
Irom then on their color changes according to 
the type of organism. ‘The human type is 


“s 
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Fig. 9. The cotton stopper of the culture tube is jammed 
one centimeter below the mouth of the tube. 
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grayish white, the bovine type brick red with 
a yellowish tinge (Fig. 7). In the accompany- 
ing photomicrographs the types are distin- 
guished by the black appearance of the bovine 
and the white appearance of the human type. 
It sometimes happens that the two types occur 
in mixed culture but in 1,200 cultures we saw 
this only once (Fig. 6). The bovine type is 
especially beautiful on glycerin potato. The 
gallinaceous type appears as slimy, moist colo- 
nies. Various foreign authors have reported 
the occurrence of this type. In spite of the 
most careful search for this organism, it was 
never found in our cultures. The clinical pic- 
ture of the bovine type of infection is char- 
acterized by remittent fever, low temperature 
in the morning and high temperature in the 
evening. Fever reacts only slightly to anti- 
pyretics. In the second stage metastatic nod- 
ules appear, the sites of predilection being (1) 
the bone marrow, (2) the kidney, and (3) the 
skin. In the kidney a small pinhead to pea- 
sized yellow nodule forms in the cortex or in 
the medulla. These nodules may break down 
and give rise to cavity formation. The striking 
feature in the reported cases is that the blad- 
der is only slightly involved or not at all, 
while in the human or bovine infections the 
involvement of the bladder is especially 
marked. The urine contains very little pus 
and the bacilli appear in great numbers some- 
times intracellularly. These organisms are not 
pathogenic for the guinea pig and hence should 
be cultured according to the method of Loew- 
enstein-Sumyoshi on egg medium. The growth 
of this organism on this medium as well as on 
glycerin-potato is characteristic. 

The technique of culturing tubercle bacilli 
from the urine is as follows: If the urine is 
cloudy and rich in sediment 50 to 1oo cubic 
centimeters will suffice. If, however, the 
urine is clear or slightly turbid 250 to 300 
cubic centimeters is necessary. The total 
quantity is centrifuged in divided portions. 
From the combined sediment a Ziehl-Neelsen 
and an Osol smear are made. Then 5 cubic 
centimeters of 15 per cent sulphuric acid is 
added to the combined sediment and _ the 
whole well shaken until a homogeneous mix- 
ture forms. This is allowed to stand for 20 
minutes with frequent shaking. The mixture 





is then poured into a sterile centrifuge tube 
and centrifuged 3 to 5 minutes at a speed of 
3,000 to 3,500 revolutions per minute. The 
supernatant liquid is decanted and the sedi- 
ment is used for the inoculation of the medi- 
um. This is done with a platinum loop which 
is well flamed before inoculating. The centri- 
fuge tube and culture tube are taken in the 
left hand as in Figure 8, being so held that dust 
cannot drop into either tube. The platinum 
loop with glass handle is held in the thumb 
and index finger of the right hand, the cotton 
stopper removed from the culture tube with 
the little finger and palm of the right hand as 
in Figure 8. The loop is inserted into the sedi- 
ment in the centrifuge tube and the culture 
slant streaked with a side to side motion 
while the loop is being withdrawn, the loop 
not being allowed to come in contact with the 
condensed water. The cotton stopper of the 
culture tube is replaced, the stopper well 
flamed and then jammed 1 centimeter below 
the top of the tube with the previously flamed 
glass handle of the platinum loop as in Figure 
9. To prevent evaporation of the condensed 
water and the drying of the medium, the tube 
is hermetically sealed by pouring melted par- 
affin over the stopper. The procedure with 
glycerin-potato is similar, the surface of the 
potato being inoculated by streaking and the 
tube sealed in the same manner. When ureter 
catheter specimens of urine are used smaller 
quantities will have to suffice. 

At first we washed the sediment with sterile 
water two to three times according to the spe- 
cifications of Sumyoshi and then inoculated. 
But since this increases the danger of contam- 
ination and since the quantity of acid which 
the platinum loop can transfer to the medium 
is so minute as not to alter appreciably the 
hydrogen-ion concentration of the medium, 
we have eliminated this step. Hence without 
being washed the sediment is immediately 
inoculated on the egg medium and glycerin- 
potato. Smears for diagnosis are made from 
the first colonies to appear. The average 
appearance for colonies on egg medium is 8 
to 20 days. From the clinical material of 
the Illyés clinic 300 specimens of urine were 
cultured, making a total of 1,200 tubes. Of 
these 250 represent bladder urine and 50 
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IT. 12, 

Fig. 11. Early form of renal tuberculosis showing a 
papillitis in the upper pole. 

Fig. 12. Early tuberculosis with papillitis in upper pole. 
separated specimens. The results are shown 
in Table I. 

The time of development is longer on potato 
medium, 3 to 5 weeks being necessary (Figure 
10). With experience, however, one can see 
the colonies earlier with the aid of a magnify- 
ing glass, although this is sometimes difficult 
because of the similarity in color between the 
potato and the colony itself (Table II). 

TABLE III. 


SUMMARY OF RESULTS 


Tubes 

Egg medium cultures.............. a5 Pr goo 
BARBIERI Oe cats arctic ava trie pdm Seek OS BC acat var 2am 
Negative. Ry ee ee : 280 
Contaminated eee te eee 39 
Glycerin-potato medium cultures.......... 300 
WANN oe ras on ts, tring REA Aaa : 132 
Negative. . Fite Series Aysist oma ee ; 7 
Contaminated. . . 27 


‘specially important are those cases in 
which repeated Ziehl-Neelsen and Osol smears 
of the urine were negative and the cultures 
later proved positive. Among 200 cultures we 
had 50 such cases. In several cases the guinea 
pig test was negative and the cultures positive. 
This control was carried out in about 10 cases. 
In many cases in this latter group there was 
only a minimal functional defect in the dis- 
eased organ and only a small leucocyte count 
in the separated urines. Operation in such 
cases revealed an incipient renal tuberculosis, 
a beginning papillitis, a mild beginning granu- 
lar tuberculous pyelitis, or a fresh tuberculous 
infarct. In a few cases histological check was 
necessary to confirm the diagnosis of renal tu- 





13. 


Fig. 13. Early renal tuberculosis showing a cavity in the 
upper pole which is not connected with the pelvis. 


berculosis. Figures 11, 12, and 13 show several 
such cases with early lesions. In Figure 11 a 
papillitis in upper pole is shown, in Figure 13 
a small cavity not connected with pelvis. 

Because of its absolute reliability and sim- 
plicity, the culture method is of greater value 
than the guinea pig inoculation method. This 
is easily understood when we consider how 
troublesome the guinea pig test is and how 
much longer it requires for a diagnosis. After 
inoculation the guinea pig is subject to epi- 
demics, to sepsis, and other infectious proc- 
esses which render the results uncertain. Four 
to six weeks are usually necessary to establish 
a diagnosis. The pigs have to be controlled 
constantly; and in addition to an autopsy, a 
histological check may eventually be required. 
All of these annoyances and uncertainties are 
eliminated with the culture method. Further, 
the gallinaceous type is apathogenic for the 
guinea pig and produces no lesions in the ani- 
mals, while it produces a beautiful growth 
upon egg medium. 

That the culture method has as yet not 
taken a foremost place in urologic diagnostic 
procedure is due, no doubt, to lack of ac- 
quaintance with the technique of culturing 
tubercle bacilli. But we are assured that who- 
ever trains himself in this method and adheres 
to the few necessary conditions mentioned 
will soon be convinced of its simplicity and 
reliability and will consider it far superior to 
the guinea pig test. 
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SURGERY, GYNECOLOGY AND OBSTETRICS 


HA-MANGIOMA OF THE UTERUS 


EDMUND HORGAN, M.Sc., M.D., F.A.C.S., WASHINGTON 


AEMANGIOMATA have rarely been 
found in the uterus. Although they 
occur in nearly all the tissues of the 
body, they are most frequently found in the 
skin and liver. Of the 20 cases of hamangio- 
mata of the uterus reported in the literature, 
only 4 are of the true cavernous type, so that 
the report of an additional case seems justi- 
fied. An attempt will also be made to classify 
the recorded cases and to differentiate the 
true cavernous hemangiomata in the wall of 
the uterus from the hemangiomatous fibro- 
myomata in the uterus and from the telan- 
giectatic hemangiomata of the pelvis. 
Cavernous hemangiomata were first sys- 
tematically studied by Rokitansky, who, when 
he discussed them in his Handbuch der patho- 
logischen Anatomie, in 1846, and in his treatise, 
“Ueber die Cavernose Bludgeschwulst,” in 
1854, gave them the name ‘cavernous blood 
tumors.”” He described them as neoforma- 
tions and stated that “the anastomosis of the 
tumor with the venous vascular system is 
through very fine venous offshoots.” 
MacCallum, in 1924, further differentiated 
them. “A true hemangioma,” he stated, ‘‘is 
distinguished from dilation of capillaries or 
venules belonging to the general circulation 
by the fact that its blood channels grow inde- 
pendently, without regard to the laws which 
govern the distribution of such vessels. It 
thereby forms a mass which is somewhat 
withdrawn from the general circulation, and, 
although supplied with artery and vein, does 
not stand in any intimate anastomotic rela- 
tion with the adjacent circulation. True 
hemangiomata are most commonly divided 
into a simple or telangiectatic form, in which 
the abundant capillaries, though widened, 
maintain fairly well their form as tubes with 
parallel walls, and the cavernous form in which 
the character of erectile tissue is approached, 
with large, irregular blood spaces opening 
abundantly into one another. It is not very 
apparent, however, where the line of division 
can be sharply drawn between these groups.” 





HAMANGIOMATA OF THE UTERUS 
Virchow (18) stated that “cavernous an- 
gioma of the uterus is very rare if one does not 
include telangiectatic angioma.”’ It is difficult 
to draw the Jine sharply between the true 
cavernous hemangioma and the fibromyoma 
with dilated and tortuous vessels. The simi- 
larity between these two forms was pointed 
out by Kelly and Cullen, who called attention 
to the fact that “the blood supply of a myoma 
may be so copious that the tumor in reality 
becomes an angiomyoma.” Reder described 
such a case of angiomyoma which “looked 
red like a tomato, was soft, and felt cystic. 
The tumor had an enormous blood supply, 
some sinuses being as large as a finger.” 

To determine exactly the number of genuine 
cases of cavernous hemangiomata among the 
reported cases of hamangiomata of the uterus, 
is difficult because of the frequent lack of 
complete pathological and histological data 
and because of the failure in some of the re- 
ports to distinguish between the true cavern- 
ous hemangioma of the uterine wall without 
fibromyomaand hemangiomatous fibromyoma 
of the uterus. In the following classification 
the 20 cases collected from the literature have 
been grouped as accurately as could be deter- 
mined. Nineteen of the cases have been 
divided into three varieties of hamangiomata: 
the remaining case is a doubtful one and has 
been grouped separately. 

1. The true cavernous hamangiomata in 
the wall of the uterus without fibromyomata. 
to which we have added a case (Table I); 

2. The hemangiomatous fibromyomata 
(Table IT); 

3. The telangiectatic hemangiomata in the 
pelvis (Table ITI); 

4. A doubtful case of hamangioma in the 
cavity of the uterus (Table IV). 


TRUE CAVERNOUS HASMANGIOMATA 
IN THE WALL OF THE UTERUS 


Klob, in 1864, first described a true cav- 
ernous hemangioma of the uterine wall as 
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Fig. 1. The anterior aspect of the uterus showing the 
peritoneal surface elevated over the tumor by dark red 
and purplish lobules. 


follows: “In the posterior wall there was a 
circular, elevated portion, of spongy softness, 
2 centimeters in diameter; the mucous mem- 
brane covering it was thin, slightly ‘hob- 
nailed,’ and of bluish-red transparency. The 
corresponding peritoneal surface was also 
tumefied, convex, of bluish transparency, and 
the blood-vessels of the peritoneum were very 
distinct and full. A section made through the 
tissue was immediately covered with dark 
fluid blood, after removing which a delicate 
framework, with isolated dark spots, became 
visible. In the cavities within the framework 
and communicating with each other there was 
fluid blood. The appearance of this tumor on 
the whole, therefore, resembles the cavernous 
ectasia so frequently met with in the liver, 
excepting that the framework was much 
thicker than is usual in similar vascular 
tumors.” Virchow (17), in 1867, reported 
another hemangioma, ‘‘the size of a cherry 
which was purely cavernous within the sub- 
stance of the uterus.’’ Almost 30 years later, 
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Fig. 2. Section through the anterior wall of the uterus 
showing large caverns which were filled with blood. An 
arrow points to the perforation through a wall of the 
cavern from which the hemorrhage occurred. 


in 1893, Boldt recorded the third case in which 
he found a hemangioma in the uterus of a 
multipara, 37 years of age, who had been 
bleeding for an entire year, and profusely for 
the past 4 months of the year. Boldt stated 
that on performing a vaginal hysterectomy on 
this patient he found a tumor in the anterior 
aspect of the uterus which reached to the 
fundus and was the size of an English walnut. 
It was lobulated, slightly firmer than its 
uterine surroundings, and dark red in color, - 
mottled with purplish spots which were soft 
like recently coagulated blood. Many large 
cavities were discernible in a microscopic 
study of the sections. Boks, in 1917, reported 
a case of cavernous hemangioma in a patient, 
33 years of age, who had had two children, the 
second being 7 years old when the patient 
was examined. Menstruation had been nor- 
mal up to the time an abortion occurred 4 
years previously. For 6 months the bleeding 
had been more profuse and prolonged. The 
last menstruation, however, was of one day’s 
duration and a week later severe abdominal 
pain set in. The patient was admitted to the 
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Photomicrograph of tissue from the anterior 


Fig. 3. 
wall of the uterus showing numerous large caverns in the 


hemangioma. The larger caverns are toward the peri- 
toneal surface. One fairly large cavern can be seen under 
the mucous membrane. 


hospital because of haemorrhage. .At opera- 
tion a tumor was found in the anterior wall 
of the uterus. Much blood escaped from the 
tumor when it was incised. A study showed 
it to be a cavernous hemangioma (Table I). 


HASMANGIOMATOUS FIBROMYOMATA 


Virchow (17), Oulié, Michel, Reder, Bell 
and Clarke, Shaw, and Hirschberg, have each 
reported one case, and Kelly and Cullen have 
reported 5 cases of hwmangiomatous fibro- 
myomata of the uterus. Virchow (17), in 
1867, reported his observations on the pure 
cavernous hemangiomata of the uterine wall 
and the htemangiomatous fibromyomata. In 
1go1, Oulié reported a case in which a dissec- 
tion of the uterus revealed a fibroma, the size 
of an almond, in the fundus. The tumor was 
permeated by numerous engorged vessels 
with thrombosed veins at its periphery. The 
tumor, which was probably associated with an 
abortion, was reported as an angiomatous 
fibromyoma although in the discussion Jeannel 
refers to it as a ‘‘deciduoma.”’ Two years 
later, in 1903, Michel reported the removal of 
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Photomicrograph of the wall of a cavern of the 
hamangioma showing its endothelial lining. 


Fig. 4. 


a tumor from a woman, 45 years of age, whose 
only symptom had been menorrhagia. The 
tumor, which had grown rapidly to the size of 
a child’s head and which Michel called a 
uterine fibroid, was found in the anterior wall 
of an enlarged uterus. The tumor had a large 
number of capillaries and isolated smal] mus- 
cle fibers, and microscopically it resembled 
placental tissue. The angiomyoma found by 
Reder, which was “red like a tomato,” has 
been referred to above. The tumor was large 
with an “enormous blood supply.’”’ When 
Reder, thinking it a cyst, punctured it, he 
had difficulty in controlling the haemorrhage, 
but succeeded in doing so and in removing the 
tumor. Under the title, ““Angiomatous Fibro- 
myoma of the Uterus,” Bell and Clarke re- 
ported a case, in 1906, of a woman, aged 41 
years, on whom a hysterectomy was _ per- 
formed to remove a uterine tumor. The bulk 
of the tumor consisted of unstriped muscle 
fibers, but some portions of it were very 
vascular. Kelly and Cullen have mentioned 
briefly 4 cases of angiomyoma and have given 
a detailed report of a fifth case. In this case a 
large tumor was situated in the left uterine 
wall. Scattered throughout the tumor were 
numerous dark blue vascular areas varying 
from 0.5 to 3.5 centimeters in diameter. The 
areas were composed of blood vessels present- 
ing a honeycombed appearance, the individ- 
ual vessels, of widely varying diameters, 
being closely packed together. The walls of 
the vessels were smooth and glistening. The 
entire picture, the authors thought, suggested 
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TABLE I.—TRUE CAVERNOUS HA-MANGIOMATA IN THE WALL OF THE UTERUS 
Age 
Year Author of Operation Result Pathological findings 
patient 

1864 | Klob Autopsy In posterior wall of uterus there was a circular, elevated portion 
of spongy softne ss. The mucous me mbrane covering it was 
thin, slightly ‘“hob-nailed,” and of bluish-red transparency. 
The "corresponding peritoneal surface was also tumefied and of 
bluish transparency. 

1867 Virc how Autopsy A tumor the size of a cherry, purely cavernous within the sub- 
stance of the uterine wall. 

1893 | Boldt 37 V aginal hysterec tomy Recovery A tumor in the upper anterior surface of the uterus reaching to 
the fundus. It was the size of a walnut, lobulated, dark red, 
mottled with purplish spots. 

1917 | Boks 33 ‘Abdominal hysterectomy Recovery A tumor in the anterior wall of the uterus. 

1930 | Horgan 38 Abdominal hysterectomy Recovery A uterus twice its normal size. A tumor, about 5 cm. in dis umeter, 
in the anterior wall of the uterus. The peritones al surface 
elevated with dark-red and purplish — itions. The mucous 
membrane elevated and lobulated. A demonstrable opening 
into one of the blood caverns. Large blood caverns in wall of 
uterus. 














an angioma. The removal of an angiomatous 
fibromyoma, 4.5 inches in diameter, together 
with the uterus enlarged to the size of a 
turnip, has been reported by Shaw. ‘The 
patient was a woman, 65 years of age, who 
had suffered extreme abdominal pain and 
collapse. There was atheroma of the uterine 
arteries. Sections showed the fibromyoma- 
tous tissue to contain a very large number of 
thin walled blood vessels. Microscopically, 
the collections of bright red blood in the tissue 
were found to consist of angiomatous tissue, 
each vessel lined with a definite layer of 
endothelium. Hirschberg described the case 
of a woman, aged 64 years, on whom a total 
extirpation of the uterus was performed to 
relieve hemorrhages which had _ persisted 
over a period of 8 weeks. An examination of 
the specimen showed a myoma of the uterus 
near the cervix. The tumor contained clotted 
blood with blood sinuses lined with typical 
endothelial tissue. In this group of cases the 
hemangiomatous tissue was found to be 
within fibromyomata which were either inter- 
stitial, submucous, or subperitoneal (Table 
II). In the true cavernous hemangiomata of 
the first group, the hamangiomatous tissue 
was in the uterine wall and no other tumor 
was present. 


TELANGIECTATIC HASMANGIOMATA 
OF THE PELVIS 


In a discussion of telangiectatic haeman- 
giomata the cases recorded by Horié, Pantzer, 





and Wright are of interest. In 1906, Horié 
reported a case of haematoma on the anterior 
wall of the uterus of a patient 35 years of 
age. When the abdomen was opened the 
uterus was found to be about the size of a 4 
months’ pregnancy, its elevated portion 
formed by a fluctuating mass. A longitudinal 
incision in this mass allowed a large amount of 
black, tar-like blood to escape. The cavity 
of the hematoma did not communicate with 
the uterine cavity. As the removal of the 
uterus was thought inadvisable, drainage was 
established through the abdominal wall from 
the incision which was not closed. Oozing of 
blood continued up to the time of the patient’s 
death 3 weeks later. Autopsy was not per- 
formed and the true pathological condition 
was not determined. Pantzer, in 1911, re- 
ported a case of telangiectatic hamangioma 
in the pelvis of a patient 26 years of age. The 
hemangioma was found to be in the peri- 
toneum covering the front of the uterus, the 
right half of the bladder, the right fallopian 
tube, and the contiguous portion of the right 
broad ligament. He ligated the right ovarian 
and right uterine arteries and placed a suture 
in the uterine wall encircling the tumor. Two 
years later he had occasion to observe the 
result of the ligations when he operated on 
this patient for acute appendicitis. He found 
the hemangioma to have entirely disappeared 
although there were some enlarged vessels in 
the right broad ligament. An interesting case 
was reported by Wright of a patient operated 
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TABLE II.—HASMANGIOMATOUS FIBROMYOMATA 
Age 
Year Author of Operation Result Pathological diagnosis 
patient 
1867 | Virchow Telangiectatic myoma. 
tgor | Oulié 26 Abdominal hysterectomy Angiomatous fibroma. 
1903 | Michel 45 Abdominal hysterectomy Angiomyofibroma. 
1904 | Reder Abdominal hysterectomy Recovery Angiomyoma. 
1906 | Bell and 41 Abdominal hysterectomy Recovery Angiomatous fibromyoma. 
Clarke 
1909 | Kelly and 
Cullen Hysterectomy Angiomatous fibromyoma. 
1909 | Kelly and : 
Cullen Hysterectomy Angiomatous fibromyoma. 
1909 | Kelly and z 
Cullen Hysterectomy Angiomatous fibromyoma. 
1909 | Kelly and ' 
Cullen Hysterectomy Angiomatous fibromyoma. 
1909 | Kelly and 5 
Cullen 45 Hysterectomy Recovery Angiomatous fibromyoma. 
1913 | Shaw 65 Abdominal hysterectomy Angiomatous fibromyoma. 
1924 | Hirschberg 64 Hysterectomy Recovery Hamangiomatous myoma. 




















on by Dr. T. S. Cullen. This patient was a 
white woman, aged 38 years, who had a 
cystic tumor to the right of, and posterior to, 
the uterus. At operation “‘a mass was found 
in the right broad ligament. It was found to 
be vascular and any attempt to separate it 
from the uterus produced marked hamor- 
rhage. A supravaginal hysterectomy was per- 
formed, the tumor and uterus being removed 
without disturbing their relationship.” The 
pathologist reported a tumor in the right broad 
ligament made up of large cavernous blood 
vessels; microscopic study of the tissue showed 
“blood spaces filled with blood elements, the 
supporting structure being connective tissue 
forming trabecule” (Table III). 


A DOUBTFUL CASE OF HASMANGIOMA 
IN THE CAVITY OF THE UTERUS 


Siegel, Delval, and Marie, in 1906, reported 
what they considered to be a uterine angioma 
in a patient, 34 years of age, on whom they 
performed a subtotal hysterectomy. The 
uterine walls were hypertrophied and fibrom- 
atous. The tumor which was found in the 
uterine cavity on the anterior wall was the 
size of a large nut, soft, vascular, and sur- 
rounded by a clot. The histological exam- 
ination showed an angioma filled with hema- 





tin crystals. Bender who saw the specimen 
and discussed the case called it a placental 
polyp (Table IV). 

CASE REPORT 

A white woman, aged 46 years, was seen in con- 
sultation with Dr. Milton H. Prosperi on January 
1, 1925. The patient was confined to bed and had been 
since the sudden onset of a vaginal bloody discharge 
on December 12, 1924. The patient’s family history 
had no bearing on the case, neither was there any 
history of blood or circulatory disease, except in the 
patient’s mother who had died of arteriosclerosis 
at the age of 72 years. 

Menstrual history. Menstruation began when the 
patient was 14 years of age. It was of regular occur- 
rence and of 4 to 5 days’ duration. The flow was 
free with no cramps, backache, or headache. Meno- 
pause occurred in January, 1924, although a few 
drops of blood were noted in May of that year. 

Marital history. The patient, who was married 
when she was 17 years of age, had had four preg- 
nancies, all except the last one terminating a few 
weeks before the full term. The patient’s four 
children, three daughters and one son, and her 
husband, were all living and well. 

Personal history. As a child the patient had had 
whooping-cough and measles; at 14, malaria; and at 
about 21 she frequently had had sore throat. In 
July, 1902, the right ovary and fallopian tube were 
removed. The patient had always been in fairly 
good health and was able to nurse all her children 
and do her own housework. 

History of illness. The patient experienced no 
difficulty with her first labor at the age of 19 years. 
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TABLE III.—TELANGIECTATIG HAXMANGIOMATA IN THE PELVIS 
r Age ° 
Year Author of Operation Result Pathological findings 
patient 
1906 | Horié 35 Exploratory laparotomy. Open-| Death A fluctuating mass in front of the uterus. The mass was incised 
ing of hematoma and packing and about 300 grams of tar-like black blood came out. No 
with gauze communication with uterine cavity. 
to1r | Pantzer 26 Ligation of right ovarian and] Recovery A telangiectatic angioma. under the peritoneum covering the 
right uterine arteries and su- front of the uterus, the right half of bladder, the right tube, and 
ture of uterine wall around the contiguous part of the right broad ligament. 
tumor 
1926 | Wright 38 Removal of tumor and uterus Recovery A mass in the right broad ligament below the tube and ovary and 
intimately associated with the uterus. It was smooth and 
glistening, of rubbery consistency, and bluish black in color. 
TABLE IV.—DOUBTFUL CASE OF HASMANGIOMA IN THE CAVITY OF THE UTERUS 
Age : ae, 
Year Author of Operation Result Pathological findings 
patient 
1906 | Siegel, 34 Abdominal hysterectomy The uterine walls hypertrophied and fibromatous. A tumor the 
Delval, size of a large nut in the uterine cavity. Histological exam- 
and Marie ination showed it to be an angioma. Bender called it a placental 
polyp. 











When her second child was born, she had a post- 
partum haemorrhage, about 1 hour after delivery, 
which was controlled by ergot. One week after her 
third child was born, when she was 23 years old, 
she had a sudden hemorrhage from the vagina, the 
flowing being profuse for several days. Ice-bags 
were applied to the abdomen and ergot was ad- 
ministered. When the patient was 24 she underwent 
an operation for the removal of the right ovary and 
fallopian tube. She had not menstruated for 4 
months previous to this operation, but 2 months 
later menstruation began again and remained 
normal for 4 years. Then at the age of 28 the 
patient had a sudden and severe vaginal hemor- 
rhage. For 15 minutes or more the blood gushed 
violently. It then began to clot and many large 
clots were passed. The bleeding caused considerable 
weakness. A hypodermic injection of a drug was 
given in the arm by the attending physician, and 
the vagina was packed. The packing had to be 
renewed daily because of the profuse flow of blood. 
The bleeding stopped after 5 days. Three or 4 years 
later the patient had another sudden hemorrhage, 
the bleeding continuing for several days, although it 
was not as severe as the previous one had been. 

The patient became pregnant at the age of 34 and 
went to full term, being delivered, in April, 1913, 
normally and without complications. Six months 
later, in October, there was another sudden haem- 
orrhage, 1 week after menstruation, which lasted for 
several days and forced the patient to remain in 
bed. The vagina was again packed. Following this 
attack, the menstrual flow was normal, and there 
jas no intermenstrual bleeding up to the meno- 
pause in January, 1924. As stated before, ‘‘spotting” 
was observed in May of that year. 

On December 12, 1924, while seated talking to a 
friend, the patient had a sudden and profuse gush 





of blood from the vagina which thoroughly satu- 
rated her clothes and continued for some time with 
lessening force. She was treated with morphine 
hypodermically and with ergot. ‘lwo further gushes 
occurred during the ensuing week. After the onset, 
the bloody, vaginal discharge remained continuous 
and confined the patient to her bed up to the time 
she was seen in consultation 19 days later. 

Physical examination. ‘The patient was a middle- 
aged woman, fairly well developed, although not 
well nourished. Her skin and sclera showed a yel- 
low tinge and her breasts were small and wrinkled. 
The findings of the heart and lungs were within 
normal and the abdominal wall was only slightly 
rotund. There was a low midabdominal operative 
scar. On palpation of the abdomen no areas of 
tenderness or masses were detected. On pelvic 
examination the introitus was found to be relaxed 
because of an old laceration of the perineum. There 
was a profuse, bloody, vaginal discharge with 
clots. ‘The cervix was enlarged and fairly soft. 
The uterus was about twice its normal size with its 
fundus forward and not freely movable. The left 
appendage could not be distinctly felt. 

Laboratory observations. The clinical laboratory 
examinations showed the urine to be normal, the 
blood to contain 3,500,000 red cells per cubic centi- 
meter and the hemoglobin to be 40 per cent. On 
January 2, 1925, the patient was given 500 cubic 
centimeters of citrated blood intravenously. 

Operation. On January 3, 1925, the abdomen was 
opened through a low, midline incision. Explora- 
tion revealed numerous adhesions of the omentum 
on the anterior surface of the uterus and the broad 
ligaments. These were separated with difficulty, 
the separation causing considerable bleeding. The 
uterus was found to be about twice its normal size 
with a soft, lobulated tumor mass in the anterior 
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wall. The right tube and ovary had been removed. 
Exploration of the abdomen did not reveal any other 
pathological condition. The entire uterus with the 
left tube and ovary were removed. The patient was 
dismissed from the hospital in 15 days. 
Pathological report. ‘The specimen was that of the 
uterus, the left tube, and the ovary. The uterus 
was about twice its normal size. The surface of its 
anterior wall was raised by a tumor mass within the 
wall, about 5 centimeters in diameter. Its peri- 
toneal surface was elevated with dark red and 
purplish lobules. On section the surfaces showed 
large caverns filled with blood (Fig. 1). The mucous 
membrane of the anterior wall was elevated and 
lobulated. There was a demonstrable opening from 
one of the blood caverns into the cavity of the uterus 
(Fig. 2). A microscopical examination showed 
numerous large caverns lined by a thin endothelial 
layer and supported by connective tissue trabeculae 
(Figs. 3 and 4). The pathological diagnosis was 
cavernous hemangioma in the wall of the uterus. 
September 24, 1929, the patient was in good health 
and had had no vaginal discharge since the operation. 


TREATMENT 


No treatment other than hysterectomy has 
been advised for hemangioma of the uterus 
when this procedure can be carried out with 
safety. In the reported cases of true cavern- 
ous hemangiomata in the wall of the uterus, 
there has been no difficulty in doing hysterec- 
tomy nor has there been any difficulty in 
doing myomectomy or hysterectomy in the 
reported cases of hawmangiomatous fibro- 
myomata. Telangiectatic hemangiomata of 
the pelvis, on account of the extensive in- 
volvement of the pelvic structures, have pre- 
sented a difficult condition to treat surgically 
when they could not be removed. In Horié’s 
case, the tumor was opened and packed; in 
Pantzer’s, ligation of the right ovarian and the 
right uterine arteries and suture of the uter- 
ine wall had to be used to lessen the amount 
of blood supplying the area involved. The 
use of radium for anyone of these varieties of 
hzmangiomata has not been reported. 


SUMMARY 


Aside from its rarity, the case being reported 
is interesting because the aperture in the wall 
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of a cavern of the hemangioma allowed an 
escape of blood into the cavity of the uterus. 
This aperture in the wall more than likely 
resulted from a gradually increasing tension 
within the cavern, with a corresponding 
stretching of the wall, thereby producing ne- 
crosis of a small area and finally perforation 
with hemorrhage. The aperture which was 
clearly demonstrated in the uterus removed 
at operation suggests the possibility of the pre- 
vious hemorrhages having occurred through 
similar openings. 
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CLINICAL 


EXPERIENCE WITH NEW LOCAL ANASSTHETIC 


DRUGS 


WILLIAM R. MEEKER, M.D., F.A.C.S., Mosprte, ALABAMA 


workers in the field of synthetic drugs have 

been rewarded with decided success. For 
several years this drug has most nearly fulfilled 
the requirements of the ideal local anesthetic, 
rendering the use of cocaine for infiltration 
anesthesia almost obsolete. One of the most 
important advantages is the possibility of 
safely injecting large quantities of the solu- 
tions. This factor has been largely responsible 
for the development of regional anesthesia to 
its present scientific basis. 

The toxicity of novocain, however, is not an 
entirely negligible factor. When local infiltra- 
tion was limited to minor operations, the in- 
jection of small quantities of weak solutions 
kept the method well within the limits of 
safety. But with the introduction of regional 
methods, larger quantities of stronger solu- 
tions have been employed. 

While the safety of these methods have 
been repeatedly demonstrated, the sphere of 
usefulness would still be further extended by 
the introduction of a drug even less toxic than 
novocain. It is reasonable to expect that 
synthetic chemists will produce such a drug. 
Many intended substitutes for novocain have 
been produced recently by research chemists 
and have been subjected to pharmacological 
investigation. McElvain and his co-workers 
at the University of Wisconsin have produced 
upward of 30 such preparations. 

In initiating this research, it was believed 
that a series of local anesthetics, combining 
within their structure the groups known to 
give anesthesia with various nitrogen rings 
allied to the ring found in cocaine, would in- 
clude one or more compounds which would 
give the powerful anesthetic effect of cocaine 
without its toxicity. 

In general, these substances are piperidino 
or substituted piperidino-alkyl benzoates and 
piperidyl or substituted piperidyl-benzoates. 
All contain the piperidino or piperidyl groups 
with any substitutions being made in the 2- 
(alpha) or 3-(beta) positions. They resemble 


|: the production of novocain the efforts of 


cocaine and procaine in having the necessary 
benzoyl or aminobenzoyl groups and particu- 
larly cocaine, in containing a nitrogen ring, 
which is absent in procaine. The local anes- 
thetic No. 33C (gamma-2-methyl-piperidino 
-propyl benzoate hydrochloride), to be dis- 
cussed specifically later, differs in addition 
from procaine in not having the benzoyl group 
substituted. The chemical preparation of 
these anesthetics may be found in the papers 
of S. M. McElvain and co-workers. 

The merit of any substance for local anes- 
thesia should be determined by the following 
standards originally formulated by Braun; (1) 
the drug must produce a diffusible, complete, 
and lasting anesthesia; (2) following systemic 
absorption it should be less toxic than cocaine 
in proportion to its anesthetic power; (3) it 
should not produce irritation and painful in- 
filtration (anesthesia dolorosa) or cause local 
tissue damage, but should be absorbed with- 
out after-effects such as hyperemia, exuda- 
tion, or necrosis; (4) it should be soluble in 
water and its solution should be stable; (5) it 
should be readily sterilizable by heat, prefer- 
ably in solution; (6) unless more powerfully 
anesthetic and at the same time less toxic 
than any known substance, the drug should be 
compatible in solution with adrenalin. 

The research workers of a prominent phar- 
maceutical house performed extensive labora- 
tory experimentation on these drugs and then 
submitted their data to me for selection of 
those compounds most likely to give satis- 
faction in clinical use. While animal experi- 
mentation is of great value in the determina- 
tion of toxicity and local tissue effects, the 
ultimate efficiency of a new drug will depend 
upon its action in practical use. In general, 
experiments performed upon laboratory ani- 
mals show greater variation and are therefore 
of less value than those performed upon man. 

Ten of these preparations were selected for 
trial because of low toxicity and high anes- 
thetic power. The anesthetic potential was 
first determined by dermal wheals on the 
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TABLE I.--COMPARATIVE ANASTHETIC POWER 
DETERMINED BOTH BY DURATION OF ANAS- 
THESIA IN MINUTES AND MINIMAL ANAES- 
THETIC CONCENTRATION 








Drug | Dilutions in physiologic salt solution—per cent 

| 1 | 3 | “4 4% Wie | se 1/64 1/198 
Novocain 28 20 15 8 5 ° ° ° 
O "| 30 28 | 17 14 II 7 ° ° 
45B* 41 36 | 18 15 6 ? ° 
56 | 43 13 | 40 23 8 | 8 5 0 
“TO 33 25 23 16 14 8 6 5 
50 | 45 36 35 29 ny | a2 7 7 
17B* 7 7 18 17 II 5 re) ° 
74 | 32 30 4 22 15 2 ° ° : 
saC® | 30 3¢ I 18 7 5 ? ° 
56C* | 41 35 30 31 17 9 af ° a 
32 | 24 15 15 13 10 4 ° o 





*The letters refer only to different lot numbers of the same compound. 


TABLE II.—-DURATION OF ANAESTHESIA IN ONE- 
QUARTER AND ONE-SIXTEENTH PER CENT 
STRENGTHS AFTER BEING BOILED FIVE 
MINUTES 


Per cent | Per cent 

Drug r we Drug ; = are 

4 | 16 4 | /16 

Novocain | 412 6 Novocain | 12 | 6 
O ; | 24°| 20 17B | 13 7 
4sB 20 15 74 | 4 | 14 

56 8 15 3 2¢ | ° | 5 
336 ten 56( | 5 | a5 

50 | 37 17 3 | 12 8 


human skin. This is an attractive method be- 
cause it parallels clinical usage. It involves 
direct action on the terminal nerve filaments 
and sensory end organs of the skin. Anas- 
thesia is but very little dependent upon pres- 
sure within the layers of skin because control 
wheals of physiological salt solution do not 
produce anesthesia. Anesthesia therefore 
results from a direct chemical action upon the 
nerve endings. By this method anesthetic 
potential may be determined both by duration 
and by minimal anesthetic concentration. 


TECHNIQUE 


The thighs and anterior abdominal wall 
were closely shaved. Dermal wheals were 





TABLE II1.—-DURATION OF ANASTHESIA OF ONE- | 
HALF PER CENT STRENGTHS OF NO. 33C 
WITH THE ADDITION OF 5 DROPS 1:1000 
ADRENALIN TO 100 CUBIC CENTIMETERS. 


Per cent | Per cent 

Drug Drug . ns 
Y% 4% 

Novocain ; 70 Novocain “70 aa 

oO | 49 17B 3s ; 
45B 39 74 | 55 
56 98 32C : | 50 

33C | 96 56C | 78 Zr 
5° 60 32 62 


then raised with a special local anesthesia 
syringe and finest hypodermic needle. The 
needle was thrust beneath the skin surface 
with bevel downward. At the moment the 
needle point entered the epidermis, injection 
began, which was always endermic and not 
subcutaneous. The area of wheals was esti- 
mated as the size of a dime and required 0.8 
cubic centimeters of solution each. It is im- 
portant that all wheals be as nearly the same 
size as possible and contain the same amount 
of solution, all of which has been injected 
intracutaneously. Adequate controls were 
employed consisting of novocain and salt so- 
lution, so that a mere disturbance of sensation 
was not interpreted as anesthesia. Pro- 
gressive series of dilutions in physiologic salt 
solution were injected, as 14, 4, M%, 1/16, 1/32, 
1/e4, and '/12s, of one per cent. 

All wheals were made upon the writer by 
himself. The skin of thighs and abdominal 
wall is of such thickness that accurate wheals 
may be raised painlessly when the substance 
is anesthetic. The sensitiveness of the skin 
and the rapidity of absorption vary in differ- 
ent areas of the body. It also varies in dif- 
ferent individuals depending upon familial 
traits, exposure, vocation, etc. By employing 
the same skin area in the same individual 
these factors remain constant. The duration 
of anesthesia in the same cutaneous area may 
also be shortened by previous brisk massage, 
heating, or muscular exercise because of the 
improved circulation and consequently more 
rapid absorption. In these tests the subject 
remained seated and sources of external heat 
were avoided. Wheals were marked with a 
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TABLE IV.—APPLICATION AND RESULTS IN 
VARIOUS TYPES OF CASES 
Drops of 
> 
0 ; Amount | Per cent adrenalin} Anes- | After- 
perations ys o per 100| thesia | effects 
c.cm, | strength] “¢ om, 
xcision ‘of pigmented 
wart 10 yY ° Good ° 
Drainage of abscess 8 y ° Gud ° 
Drainage of abscess 5 4% ° Goad ° 
Suture of wound 20 Y ° Gal ° 
Cautery of wart 5 4% ° Good ° 
Excision of small pe- 
dunculated lipoma 10 4% ° Good ° 
F ulguration onal P 
epithelioma of back 15 % ° Good ° 
Excision n of small seba- 
ceous cyst of neck 30 4% ° Good ° 
Excision of two small P 
wens of scalp 30 ” ° Good ° 
Removal of bullet in 
arm 40 yY ° Good ° 
Drainage of abscess 10 Y% ° Good ° 
Insertion of tube in 
chest for empye ma 20 % ° Good ° 
Excision of nodule of ? 
neck for biopsy 25 4% ° Good ° 
E xcision al venereal 
warts 8 % ° Good ° 
Excision of hairy birth 2 
mark of chest 30 % ° Good ° 
Drainage of abscess 5 % ° Good ° 
Tonsillectomy 40 yy 10 Good ° 
Tonsillectomy 45 yy 10 Good ° 
Excision of hydrocele 60 y% ° Good ° 
Drainage of abscess of 
neck 20 ° Good ° 
Pilonidal cyst a sa- 
crum 50 4% ° Good ° 
ion of nodule o of 
breast 30 4% ° Good ° 
Excision of anal fistula 20 % ° Good ° 
Excision of thrombosed 
hemorrhoid 15 y% 10 Good ° 
Excision of glands of 
neck 50 4% 10 Good ° 
Repair of umbilical 
hernia 90 4% 10 Good ° 
Excision of peduncu- 
lated lipoma 10 % ° Good ° 
Romane ingrown toe 
nail 20 4% ° Good ° 
Bilateral inguinal her- 
niotomy 200 Y 10 Good ° 
Simple amputation 
breast 125 % 10 Good ° 
Excision of bartholnian 
abscess 50 y% ° Good ° 
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TABLE IV.— 


Operations 


Strangulated inguinal 


herniotomy 
Resection of rib ‘and 
curettage of sinuses 
of chest wall 
Am sutation terminal 
P halanx of finger 





Inguinal herniotomy — 
Inguinal herniotomy 


Thyroidectomy ~toxic 
goiter 


Inguinal herniotomy | 
Resection of hydrocele 
Suprapubicc ystostomy 
Right inguinal hernia 


Secondary suture 
wound 





of 


Excision of nodule of 
yreast 

Excision of ‘pilonidal 
cyst 

Reduction ‘a fracture 
of radius 


Circumcision 


| 
Excision, lipoma of| 
k 


ac 
Bil ateral inguinal her- 
nia 


Heemorrhoidec ctomy 


Excision of anal fistula 


Resection of varic ocele 


Strangulated femoral 
nernia 
Strangulated femoral 


lernia 


Simple breast amputa- 
tion 

Cc wrettage of sinuses of 
oreast 


Removal of peduncu- 
lated tumor of leg 


Re pair 
hernia 


of umbilical 


Secondary closure am- 
putation stump 


Exploratory laparoto- 
my 


Exploratory laparoto- 
my 





ANA 


Amount 
in 
c.cm. 


150 


150 


175 








. : 
Continued 
| 
Per cent|Drops of! 
of | a rena- 
strength | /!2 per 
|100C.cm. 
| 
‘eens 
| 
a) 
4% | 10 
a | —_ 
| 
ae 
4 to 
A ° 
——| 
MY | 10 
Y 10 
we 
4 | 10 
| 
M4 | 10 
A | 10 
mo A 
_ 
%| 10 
ml 
“y | fe) 
| 
. | 
2 | ° 
yy | 10 
| 
ux | o 
yu o 
als 
%4 | 10 
yw| 10 
| 
V4 | 10 
4 10 
\%4 | 10 
| 
A 10 
} 
“4 10 
| seal 
| M | 10 
| , 
| M4 | 10 
| 
| 
| 
| % | 10 
| 
| 
| | 
| | 
| % } Io 
| 
| 
| % . 
| Ya 10 
| 4 10 
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Good 


Good 


Good 


Good 


Good 


Good 
Good 
Good 
Good 


Good 
Good 
Good 


Good 


Good 


Good 
Good 


Good 
Good 
Good 


Good 


Good 


| 





Good 
Good 


Good 


Good | 


Good | 
| 


Good 


Good | 


Good 
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After- 
effects 


i) 
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circle of mercurochrome as soon as raised so 
that the center of the endermic infiltration 
was easily identified for testing after the wheal 
had disappeared. Tests for sensation were 
made by scratching the area with a wooden 
applicator or with a needle as is done in vac- 
cination. 

Table I expresses both duration of anzsthe- 
sia and minimal anasthetic concentration. 
Novocain was used as a basis of comparison, 
physiologic salt solution as a control. The 
figures indicate duration of anzsthesia in 
minutes. It will be seen that all substances 
are more powerfully anzsthetic than novo- 
cain and that No. 33C and No. 50 are more 
powerful than all. 

Table II shows the duration of anzsthesia 
in 14 and '/, per cent strengths after being 
boiled for 5 minutes. It will be observed that 
all retain their anasthetic potency after ster- 
ilization by boiling. 

Table III shows the duration of anesthesia 
of the % per cent strengths after the addition 
of adrenalin, in the proportion of 5 drops of 
the 1:1000 solution to 100 cubic centimeters of 
anwsthetic mixture. It will be observed that 
novocain is potentiated more than-any of the 
other drugs in the proportion to its anesthetic 
power alone. Nos. 56 and 56C were made more 
irritating by the addition of adrenalin. Irrita- 
tion with these was so marked that necrosis 
and sloughing of the wheal area resulted. This 
would, of course, prohibit its use in clinical 
work, 

The results of these tests indicate the 
superiority of No. 33C. It was so reported to 
the pharmaceutical house, and they then 
began the manufacture of No. 33C in an 
amount sufficient for clinical trial. Its further 
suitability and ultimate efficiency should then 
depend upon its action in practical clinical 
work. 

In the employment of any new drug in 
clinical work, it should first be used in 
terminal infiltration. The total amounts of 
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solution are different in terminal infiltration, 
field block, and nerve block. The technique 
of injection also influences the production of 
toxic symptoms. When the solution is dis- 
tributed within the operative field proper, 
much of it escapes when the parts are incised 
and more is sponged from the tissues. But 
when the anesthetic is deposited a distance 
from the operative field as it is in the regional 
method, the total quantity injected is ab- 
sorbed. In certain regions, the absorption is 
more rapid than in others, for example in the 
sacral canal and on either side of the vertebral 
column, a fact which accounts for a great like- 
lihood of toxic manifestations in paraverte- 
bral and sacral anesthesia. 

The following operations were performed 
by the terminal infiltration method. Dermal 
wheals were first raised with finest hypodermic 
needles, after which the underlying tissues 
were well infiltrated. Further infiltration was 
carried out as necessary during the course of 
the operation. These operations were pain- 
lessly performed; there were no indications of 
toxic effects whatsoever during the operation 
and no interference with healing afterward. 
Clinical experiences are thus far very en- 
couraging. It is now used routinely in all 
local anesthetic work at the Mobile City 
Hospital, and it is planned to use it in sacral 
and spinal anesthesia. 

CONCLUSIONS 

Local anesthetic drug No. 33C (gamma- 
2-methylpiperidino-propyl benzoate hydro- 
chloride) produces a diffusible complete and 
lasting anesthesia; it compares favorably with 
novocain in systemic toxicity; it causes no 
local tissue damage or consequent interference 
with healing; its solutions do not deteriorate 
by boiling, and are compatible with adrenalin. 
Clinical experience thus far is very favorable, 
and if it continues as satisfactory in more 
widespread use, this drug promises to be the 
local anesthetic of choice. 











CLINICAL SURGERY 





FROM THE SURGICAL SERVICE, NEW YORK HOSPITAL 


A TECHNIQUE FOR SUBTOTAL THYROIDECTOMY IN 


EXOPHTHALMIC 


GOITER 


EUGENE H. POOL, M.D., F.A.C.S., New York 


VARIETY of methods are followed by ex- 
perienced operators in performing subtotal 
thyroidectomy for Graves’ disease. Most 

of these are reliable and relatively safe as carried 
out by an extremely skilled surgeon, especially the 
one who has devised or developed the method. 
But in this field it is particularly difficult to emu- 
late an outstanding operator and to do the opera- 
tion with the same degree of skill as he. An effort 
has therefore been made to develop a procedure 
which may be followed with reasonable assurance 
of success by the average operator. 

The chief requirements of the operation are ex- 
pedition, control of hemorrhage at all times, ade- 
quate removal of thyroid tissue, and preservation 
of the parathyroid glands and recurrent laryngeal 
nerves. Expedition and control of hamorrhage 
will minimize immediate dangers. Remote fail- 
ures, notably persistence or recurrence of symp- 





Fig. 1. Approximate line of division when posterior part 
of lobe is left so as to safeguard the parathyroids and recur- 
rent laryngeal nerve, A, Parathyroid; B, thyroid; C, posi 
tioh of trachea; D, oesophagus. Recurrent nerve lies be 
tween thyroid and trachea. 8. 


toms, are often due to insufficient removal of thy- 
roid tissue. Only a small portion of each lateral 
lobe should be left and this must be a definite part, 
namely, that which is in relation to the recurrent 
nerves and parathyroids. The parathyroids usu- 
ally lie in or on the posterior surface of each lobe 
and the recurrent nerve runs from below upward 
from the posterior to the mesial aspect of this 
posterior part.! Therefore, on anatomical grounds 
the part to be left is definitely indicated (Fig. 1), 
namely the posterior and posteromesial portions. 
This forms a triangular mass on cross section 
leaving the portion which is in contact with the 
lateral aspect of the trachea. The preservation of 
this part with careful technique will prevent tet- 
any and avoid injury to the recurrent nerves. 
The method which is presented is reasonably 
simple and appears to meet the indications. While 
much of the procedure is employed by others, 
notably, Richter, certain details are not generally 
recognized. Each lobe is freed. This is done by 
dividing the isthmus and dissecting it from the 
trachea. The superior thyroid vessels are ligated 


!' Fowler and Hanson. Surg., Gynec. & Obst., 1929, xlix, 59. 





Curved transverse incision. 


Fig. 2. 
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Fig. 3. 
lig. 3. Wide exposure of ribbon muscles. 
Fig. 4. Retraction of sternohyoid and division of sterno 


thyroid. 


and divided. The inferior and middle thyroid 
veins are ligated and cut and the outer surface of 
the lobe freed. The whole lobe may then be lifted, 
thus demonstrating clearly the part to be left. 
Resection, leaving any amount which is desired, 
can then be done readily with little haemorrhage 
and with easy control of such bleeding as occurs. 

One feature in the exposure must be empha- 
sized. The sterno-thyroid is inserted along the 
oblique line of the thyroid cartilage. In this area 





Fig. 6. Fig. 


Fig. 6. Insertion of Fig. 7. 


curved clamp. 


special 


Fig. 4. Fig. 5. 


Fig. 5. Division of pyramidal lobe and fascia above 


isthmus. 


it is in close relation to the mesial aspect of the 
upper part of the lateral thyroid lobe. As the 
muscle is here fixed, obviously it cannot be re- 
tracted so as to give adequate exposure of the 
upper part of the gland. For this reason many 
surgeons divide both the sternohyoid and sterno- 
thyroid muscles. A little reflection will convince 
one that the sternohyoid, having a much higher 
insertion, may be widely retracted and that it is 
in general necessary to divide only the sternothy- 





Fig. 9. 


The isthmus is clamped on either side and divided. 
Fig. 9. The superior pole is ligated and divided. 
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Diagrams showing division of fascia above isthmus; division of tissues 


mesial to lateral lobe; and division of isthmus. 


roid (Fig. 4). This can be done readily near its 
attachment to thyroid cartilage. No effort need 
be made to repair the muscle at the close of the 
operation. 

The steps of the operation are as follows: 

Curved transverse incision (Fig. 2) of appro- 
priate length depending upon the size of the gland. 
The incision should not be so low as later to fall 
into the depression between the clavicles. The 
incision is carried through the deep fascia. The 
large anterior jugular veins and, in some cases, 
the lateral jugular veins are encountered and are 
divided between clamps. The ribbon muscles are 
then widely exposed (Fig. 3) by separating and 
lifting the upper flap, if necessary as high as the 
incisure of the thyroid cartilage. The sternohyoids 
are then separated in the midline and retracted. 





Fig. 10. The whole lobe is easily lifted. 


As they are retracted the mesial borders of the ster- 
nothyroidsare encountered somewhat laterally. In 
large glands this muscle may be very much thinned 
and at times it is adherent to the thyroid, and in 
such cases it may be somewhat difficult to recog- 
nize it. While the sternohyoid is retracted, the mes- 
ial edge of the sternothyroid is dissected free. If the 
two muscles are then elevated with a retractor the 
insertion of the sternothyroid is usually well de- 
fined, as in illustration (Fig. 4). The muscle is 
divided close to its insertion. The sternothyroid 
is then stripped from the lobe by blunt dissection. 
The same procedure is done on the opposite side. 


\\ 





Fig. 11. Clamps placed near extreme posterior part of 
lobe and gland cut and removed anterior to them. 
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Fig. 12. Resection completed. 


‘The pyramidal lobe and fascia above the isthmus 
are then divided so as to expose the trachea (Fig. 
5). The pyramidal lobe is subsequently removed. 
A special curved clamp is usually passed down 
along the trachea between it and the isthmus 
without hemorrhage (Fig. 6). The isthmus is 
clamped on either side of this and divided. The 
two halves of the isthmus are then dissected from 
the anterior aspect of the trachea with little or no 
bleeding (Fig. 7). (We have never noted trachitis 
from the removal of the whole of the isthmus and 
in several cases where some of the isthmus has 
been left a recurrence has been noted in this tissue 
with marked deformity.) Clamps are then placed 
close to the mesial aspect of the lobe above the 
isthmus and the tissues divided between them. 
The superior pole is ligated and divided (Fig. 9). 
The whole lobe is then readily lifted as the lateral 
portion slides mesially (Fig. 10). The middle thy- 
roid veins are ligated and divided and the lobe 
then is attached by a small vertical posterior por- 
tion. After the large inferior veins are ligated re- 
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Fig. 13. Michel clips are used for skin sutures, double 
forceps facilitating their application. 


section is readily done. One method which is us- 
ually satisfactory for this step is as follows: 
clamps are placed from 4 to /% inch from the 
extreme posterior part of the lobe and the gland 
cut and removed anterior to them (Fig. 11). Only 
three or four clamps are necessary. Complete 
hemostasis is usually easily secured by mattress 
sutures passed through the tissues beneath the 
clamps. The same procedure is performed on the 
other lobe (Fig. 12). The sternohyoids are brought 
together and sutured in midline. 

A drain is usually introduced. It is placed 
laterally and is drawn in by a curved clamp which 
is passed between the muscles and brought out 
under the anterior margin of the sternomastoid. 
On removal of the drain this muscle slips over the 
tract and prevents adhesion of the superficial to 
the deep parts with the resulting depression or 
dimple. The fascia is united with fine chromic 
sutures and the skin with Michel clips. We have 
found it useful to use the double forceps in apply- 
ing the clips. This enables the operator to hold 
the two edges of the skin wound in apposition 
with one hand, while he applies the clips with the 
other. 
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FLEXOR PLASTY OF THE THUMB IN THENAR PALSY 


A. STEINDLER, M.D., F.A.C.S., Iowa Crty, Iowa 


|S LEVEN years ago! and in the years follow- 
ing, the writer proposed a new operative 
procedure for the relief of one of the most 
disturbing disabilities of the hand, namely thenar 
palsy.” Because of its simplicity and reliability he 
considers the method of definite value in the 
treatment of this condition. 

The most disabling feature of thenar palsy is 
the inability of the thumb to execute opposition 
movements. Even the more primitive motions of 
the hand depend upon opposition of the thumb; 
this, indeed, is one of the principal functions of 
the thenar muscles. It is true that, to a limited 
degree, opposition may be substituted by other 
muscles. The lack of the abductor and of the 
short flexors of the thumb may be partly com- 
pensated by the action of the adductor of the 
thumb together with the long flexor. These 
muscles are not capable of placing the end of the 
thumb in opposition to the tips of the little and 
fourth fingers, but they enable the thumb to be 
held against the radial side of the index finger so 
that the holding of objects between the two 
fingers becomes possible. The condition is some- 
what better if the short flexor of the thumb is 
functioning; but in neither case is opposition of 
the thumb substituted by the long flexor and the 
adductor to a degree at all comparable with the 
normal, nor is it satisfactory for every day use. 

It was for these reasons that the writer 12 years 
ago conceived the idea of substituting the lost 
opponens action by a portion of the long flexor of 
the thumb. The indication for the operation is 
the presence of a well functioning long flexor of 
the thumb. The technique is as follows: 

The incision is made along the radial side of the 
thumb beginning at the level of the interpha- 
langeal joint and reaching proximally to a point 
about one-half inch beyond the metacarpo- 
phalangeal joint. The lateral cutaneous nerve of 
the thumb can easily be avoided. By retracting 
the skin toward the ulnar side, the long flexor of 
the thumb is exposed as it lies in its sheath. It is 
followed up above to its insertion into the end 
phalanx, and below to the point where it emerges 
from under the short thumb muscles. In dissect- 


1J. Am. M. Ass., 1918, Ixxi, 1288-1290; New York M. J., 1918, Dec. 
28; J. Orthop. Surg., ro19, i, Oct. 
2Minnesota Med., 1923, July, 431-35. 


ing the tendon proximally, care should be taken 
to avoid injury to the branches of the median 
nerve as they enter the thenar group, in case 
part of the thenar group has escaped paralysis. 

The sheath of the long flexor of the thumb is 
now incised its full length and the tendon ex- 
posed. The edges of the sheath are caught by fine 
forceps. The tendon is lifted out and is carefully 
split longitudinally into two equal halves, com- 
mencing distally close to its insertion, and con- 
tinuing proximally as far as the thenar muscle 
group. Next, the radial half of this tendon is 
freed at the distal end by cross incision and is 
brought out of the sheath (Fig. 1). The sheath 
of the long flexor is now reunited over the remain- 
ing half of the tendon by means of fine interrupted 
silk or catgut sutures, the radial flap emerging 
through a hole in the reconstructed sheath (Fig. 
2). This radial tendon flap brought out of the 
sheath is attached to the periosteum of the basal 
phalanx in the following manner. The thumb is 
adducted maximally and both phalanges are 
fully flexed. This position is carefully maintained 
throughout the remainder of the operation and 
also during the postoperative fixation. Then, 
with a curved forceps, a tunnel is made into the 
soft part around the dorsal aspect of the basal 
phalanx of the thumb and a short longitudinal 
incision (one-half inch) is made down upon the 
point of the forceps. The free radial flap of the 
long flexor tendon is carried through this tunnel, 
the end of the tendon is roughened, and under 
normal tension it is now sutured through the 
second dorsal incision above the metacarpo- 
phalangeal joint of the basal phalanx, about one- 
fourth of an inch above the metacarpophalangeal 
joint (Fig. 3). For this purpose silk is used. 
One may pass the tendon through a drill hole 
into the ‘phalanx as one wishes but it has not 
seemed to be necessary in the cases we have 
operated upon. Both incisions are closed in layers. 
The hand is bandaged in the position described, 
namely, with the thumb in full flexion both in the 
metacarpophalangeal and interphalangeal joints 
and the thumb metacarpal in full adduction. The 
thumb should be, as it were, entirely buried in the 
palm and must be left in this position for 3 
weeks. After 3 weeks muscle exercises and active 
and passive motion are instituted. 
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Fig. 1. Thenar plasty. Freeing of the radial flap of the 
flexor longus pollicis. 
STATISTICS 
In the last 13 years this operation was carried 
out 23 times: 


Cases 
Volkmann’s contracture 2 
Traumatic paralysis a 
Infantile paralysis . 16 
Birth palsy I 


The result of the operation was, on the whole, 
thoroughly satisfactory. 


Per 

Results Cases cent 

Good and excellent 15 65 
Vee 6 27 
Failure 2 8 





Fig. 3. Fixation of the radial flap into periosteum. 
lension properly obtained with full flexion of thumb in all 
joints, 





Fig. 2. Tendon sheath reconstructed over remaining 
ulnar half of flexor longus pollicis. Radial half tunnelled 
around the back of the phalanx. 


The analysis of the failures is of interest. In 
the one case of birth palsy, failure was due to 
improper indications. The principal condition of 
a well functioning long flexor of the thumb did not 
obtain. In the other case, one of infantile paraly- 
sis, the failure was due to adhesions which were 
formed following prolonged immobilization after 
operation, and interphalangeal contracture result- 
ed. Re-operation was not permitted. 

We believe that most of the failures are due 
to two factors: either improper indications, that 
is, absence of the long flexor of the thumb, or, 
neglect of after-treatment, especially insufficient 
immobilization. It cannot be emphasized too 
strongly that the thumb must be held in the palm 
in flexed position after the operation for at least 3 
weeks, since otherwise the tendon slip implanted 
into the base of the phalanx will not subse- 
quently develop proper tension. 

The kinetic effect of the flexor plasty of the 
thumb is readily understood. The tendon slip 
deflected to the back of the basal phalanx acts 
exactly in the direction of the opponens pollicis. 
Upon contraction, the long flexor of the thumb 
will, therefore, not only flex the end phalanx but 
will also cause the metacarpal to swivel over the 
greater multangular by means of this detached 
tendon slip. This swivelling motion will carry the 
tip of the thumb into opposition to the tips of the 
little and ring fingers when full flexion of the 
thumb is executed (Figs. 4 and 5). 

Since the earlier description of the operation 
several minor details of the technique have been 
introduced.'! We no longer place the incision over 

! Nils Sifverskiéld (Acta chirurg Scand., 1928, xi, 296) has practiced a 


modification wherein the entire tendon of the long flexor is transplanted. 
However, loss of flexion of the end phalanx results. 
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Fig. 4. 
possible. 
Fig. 5. 


Traumatic ulnar palsy. 
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5b. 


Pre-operative (b) maximum opponens action 


Seven months after operation. a, Range of abduction; b, patient can now 


touch fifth finger with considerable power. 


the ulnar side of the thumb but prefer the radial 
side of the thumb as there is less danger of sub- 
sequent scar contraction. In our earlier cases 
occasionally a scar contraction over interpha- 
langeal and metacarpophalangeal joints of the 
thumb developed, but did not materially interfere 
with its opposition ability. If the incision is 
placed on the radial side of the thumb this can be 
avoided. Also, it must be remembered that the 
liberated tendon slip should be passed well 
around the radial side to the back of the basal 
phalanx. 

The average time of observation of all cases 





as 4 years, but many of the cases have been 

observed for a much longer period, the earliest 
case dating from May 17, 1917. These statistics 
show that the results in general were sufficiently 
satisfactory to warrant the recognition of this 
method. 

In later years two other methods have been 
advocated, namely, that of Ney and of Bunnell. 
Without abrogating the merits of these methods, 
which are both admirably conceived and _ thor- 
oughly rational, the writer, nevertheless, recom- 
mends his own method for its simplicity and 
reliability of results. 
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A SUCCESSFUL CASE! 


I. STARR JUDD, M.D., F.A.C.S., Rocoester, MINNESOTA 


AND 


JAMES M. MARSHALL, M.D., Rocnester, MINNESOTA 


Fellow in Surgery, The Mayo Foundation 


'N spite of the fact that 45 years have passed 
since Conner performed the first total gastrec- 
tomy in man, only about 70 cases have been 

reported in the literature. Conner’s patient, 
moribund at the time of operation, died on the 
operating table. Thirteen years later, Schlatter 
performed the first successful gastrectomy. His 
patient lived nearly 14 months and then died of 
recurrence of carcinoma. This case proved that 
the entire stomach could be removed successfully, 
that a functioning cesophago-enterostomy could 
be accomplished and the subject live in compara- 
tive comfort and health without a stomach. 

Czerny and Kaiser, in 1878, did pioneer work 

in total gastrectomy by planning and executing 
the operation in dogs. They attempted removal of 
the entire stomach and anastomosis of the oesoph- 
agus to the duodenum. One of their dogs lived 
5 years, but at necropsy a small pouch of gastric 
tissue was found, even though they had felt cer- 
tain at the time of operation that the removal had 
been complete. Nevertheless, their experiments 
were fundamental and pointed the way toward 
interesting physiological studies in gastrectomized 
animals. They also proved that the operation was 
technically feasible and of possible value in dealing 
with extensive malignant lesions of the stomach. 
Carvallo and Pachon, in 1895, and others since, 
have successfully performed the operation in 
cats and have proved histologically, postmortem, 
that the entire stomach had been removed. They 
concluded that the animal was quite healthy 
without a stomach, except that it had to be coaxed 
to eat and that although the stomach was not 
essential to digestion it might play a part in the 
initiation of appetite and hunger pains. Mann, 
at The Mayo Clinic, has devised a two-stage 
operation for use in dogs that renders the pro- 
cedure much less difficult. At the present time 
he has 3 dogs on which total gastrectomy was 
performed more than 4 years ago. The general 
health of all 3 animals is excellent. The erythro- 
cyte count and percentage of hemoglobin have 
remained within normal limits. He concludes 
that a dog without a stomach becomes just as 
hungry as a dog with a stomach; and also that 
the gastrectomized animal can vomit just as a 
normal dog can. 


We use the term total gastrectomy here only in 
reference to those cases in which the entire stomach 
has been removed. Many operations have been 
reported as total gastrectomy which, in reality, 
were subtotal gastrectomies because a small 
portion of the cardiac or pyloric end of the stom- 
ach was not excised. Finney and Rienhoff have 
carefully reviewed 67 cases from the literature in 
which they believed total gastrectomy had been 
performed. Since then Stahnke has reported a 
case. Six total gastrectomies had been previously 
performed in the clinic. The most successful was 
the operation performed by W. J. Mayo. His 
patient lived 4 years and was in reasonably good 
health during that time. Walters has recently 
performed the operation and his patient is alive 
and well 25 days after operation. Because of the 
rarity of this operation we are reporting the case 
of a patient operated on by one of us (Judd) 5 
months ago. 


A woman, aged 62 years, came to the clinic July 9, 1929, 
complaining of stomach trouble of ro months’ duration. 
The onset had been rather insidious. There had been dull, 
gnawing pain in the mid-epigastrium with some gas and 
belching coming almost regularly 2 to 3 hours after meals. 
It could be relieved only by taking more food. There had 
been no remission since the onset, but rather a steady and 
progressive increase in the severity of the symptoms. Grad- 
ually the patient had noticed that the capacity of the stom- 
ach was decreasing and during the 3 months prior to ad- 
mission regurgitation had frequently taken place if too 
much had been eaten at one time. Alkalies of various kinds 
had been taken without relief. There had not been 
hematemesis or melzena. She had lost about 1o pounds, 
most of it in the last 3 months. 

On examination the patient appeared to be fairly well 
nourished. She weighed 118 pounds. A firm, freely mov- 
able, slightly tender mass was palpable in the epigastrium 
just above the umbilicus. Fractional gastric analysis showed 
maximal total acidity to be 38 and free hydrochloric acid, 
12. Roentgen-ray examination revealed an extensive scir- 
rhous type of carcinomatous deformity involving almost 
the entire stomach (Fig. 1). The haemoglobin was 77 per 
cent, erythrocytes numbered 4,430,000, and the leucocytes, 
6,200, and the differential count was normal. Examination 
of the urine was negative, as were the Wassermann reaction 
of the blood and roentgenogram of the chest. 

At operation, July 15, 1929, the stomach was found to be 
somewhat reduced in size. Its walls were thickened 
throughout, and the entire stomach was evidently involved 
with a diffuse scirrhous carcinoma of the linitis plastica 
type, a typical “leather bottle” stomach. Lymph nodes 
could not be felt and there was no evidence of intra- 
abdominal extension or metastasis. Since no portion of the 


‘Submitted for publication December 1, 1929. 
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Extensive involvement of almost the entire 


Fig. 1. 
stomach. 


stomach was suitable for anastomosis it was necessary either 
to remove the entire stomach or to do nothing. The duo- 
denum was divided about 1 centimeter below the pylorus 
and the duodenal stump was closed. The stomach was 
then freed from its omental attachments throughout its 
entire length. By using the stomach as a tractor, about 4 
centimeters of the lower end of the cesophagus could be 
seen below the diaphragm. A Brunner right-angle rubber- 
covered clamp was placed on the cesophagus as high as 
possible and the cesophagus was then severed about 1 
centimeter above the cardiac sphincter. The stomach was 
then free and was removed (Fig. 2). The proximal loop of 
the jejunum was next brought up through an opening made 
in the transverse mesocolon, and its side was anastomosed 
to the distal end of the cesophagus with the use of one 
continuous row of silk and one row of chromic catgut 
sutures. A few interrupted silk sutures were added for 
reinforcement. A small jejunal tube was passed through 
the mouth down the oesophagus and into the distal loop of 
the jejunum for a distance of about 15 centimeters below 
the anastomosis and was left in place. 

Grossly the walls of the stomach were thickened, non- 
elastic, and leathery. Although the entire stomach was 
involved, the process was most marked in the distal third 
where the wall was 2 centimeters thick and the lumen was 
reduced to a rigid tube approximately 2 centimeters in 
diameter. An ulcer, 10 by 8 by 4 millimeters, was situated 
on the posterior wall near the lesser curvature at the junc- 
ture of the proximal and middle thirds of the stomach. 
The lymph nodes were not found to be involved. Micro- 
scopic examination showed the typical diffuse scirrhous 
carcinoma of the linitis plastica type with carcinomatous 
cells infiltrating the submucous and muscular layers of the 
wall of the stomach (Figs. 3 and 4). 
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Fig. 2. The resected specimen showing the duodenum at 
the left and the oesophageal opening at the right. 


Convalescence was uneventful. Fluids were given by 
proctoclysis, and 1,000 cubic centimeters of to per cent 
glucose solution was given intravenously daily for 8 days. 
Small amounts of water were introduced through the je- 
junal tube on the sixth day. The amount was gradually 
increased until on the ninth day, 2,700 cubic centimeters of 
liquid nourishment, including milk and cream, broth, fruit 
juices, and water, was given through the tube without 
distress. There was complete absence of nausea and vomit- 
ing. The jejunal tube was removed on the twelfth day and 
feeding was continued by mouth. On the sixteenth day 
soft and semisolid foods were given. The patient left the 
hospital on the twenty-second day in good general con- 
dition. At that time she was taking her feedings at ninety- 
minute intervals, 2,5co calories daily without discomfort. 
In a recent letter, 40 days after the operation, the patient 
reported that she was feeling well, gaining in strength, and 
eating four meals each day. Untoward symptoms have not 
appeared.! 


INDICATIONS FOR TOTAL GASTRECTOMY 


In a review of the cases in the literature in which 
the stomach has been removed completely it is 
found that practically all the operations were done 
for diffuse scirrhous carcinoma of the leather 
bottle or linitis plastica type. In a few cases a 
large ulcerating adenocarcinoma of a low grade of 
malignancy was found without lymphatic exten- 
sion or apparent metastasis. In one case Butler 
removed the entire stomach for a lesion that 
proved to be a large benign ulcer. In linitis plas- 
tica, where the disease is characteristically local 
with very little tendency toward extension beyond 
the stomach or metastasis until late in the course 
of the disease, complete gastrectomy offers the 
only chance of cure. The results of palliative or 


1At the last report from the patient, 9 months after operation, she 
stated that her general health was good. Her diet had been general 
and she was taking four meals a day without any gastric symptoms 
The only discouraging phase of the report was the fact that she had 
not gained in weight. 
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Fig. 3. 
typical diffuse infiltration of the carcinomatous cells(X 50). 


incomplete operations in these cases have been 
uniformly disappointing. 
TYPES OF OPERATION 

(Esophagojejunostomy is probably the opera- 
tion of choice in most cases. In an analysis of the 
end-results, Finney and Rienhoff found that of 26 
patients in whom the cesophagus was anasto- 
mosed to the jejunum 58 per cent recovered and 
42 per cent died, as compared to the 30 patients 
on whom cesophagoduodenostomy was done and 
of whom 47 per cent recovered and 53 per cent 
died. In 9 cases in which anastomosis was not 
done, the oesophageal stump being closed and 
either the duodenum or jejunum brought out and 
sutured to the skin, all the patients died, either 
from shock or from a spreading infection from the 
cesophageal stump. Usually the jejunum has 
been brought up through an opening made in the 
transverse mesocolon as is done in ordinary pos- 
terior gastrojejunostomy, but a few successful 
cases have been reported in which an antecolic 
anastomosis had been done. In most cases 
cesophagoduodenostomy would be a more difficult 
procedure because of the difficulty in getting 
sufficient mobilization of the duodenum to prevent 
tension on the line of anastomosis. 





A section from the stomach wall showing the 
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COMPLICATIONS 


-atients on whom total gastrectomy is done 
are often poor surgical risks. ‘Twenty-five per 
cent of the deaths in the reported cases have been 
attributed to surgical shock. Of the immediate 
postoperative complications, peritonitis is the 
most common; it caused approximately 60 per 
cent of the deaths. Hemorrhage, oesophageal 
fistula, and duodenal fistula are rare complications. 
Rienhoff and Kocher each reported a case of 
persistent postoperative stomatitis which pro- 
gressed to eventual enteritis and death. In 
Reid’s case, stomatitis was a distressing complica- 
tion for several weeks but the patient recovered 
and lived 18 months. Most of the patients who 
have lived have seemed to have had strikingly 
uneventful courses. Vomiting was mentioned in 
only a few instances. 

Changes in the blood similar to those seen in 
pernicious anemia, have been commented on by 
Moynihan and Hartman as late complications. 
Moynihan’s patient lived 3 years and 8 months 
and at necropsy evidence of profound anemia 
was found. There was complete absence of 
recurrence of the carcinoma and practically no 
dilatation of the jejunum that had been used for 
the anastomosis. Hartman, reporting on one of 
W. J. Mayo’s patients, studied the changes in the 
blood carefully over a considerable period. The 
patient lived 4 years after the operation and 
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apparently died from the anemia, but details 
concerning the death were not available. Mann 
and Graham performed gastrectomy on dogs that 
lived more than 4 years apparently in good health 
without signs of anemia or other physiological 
disturbance. 
RESULTS 

Complete follow-up data are not available in 
many of the reported cases so that an accurate 
analysis of the end-results cannot be made. 
Zikoff’s patient lived 4 years and 8 months. 
W. J. Mayo’s patient lived 4 years, and Moyni- 
han’s, 3 years and 8 months. Perhaps some have 
lived longer. Most of the patients who are re- 
ported to have lived for longer periods have had 
“almost” total gastrectomy, a small portion of 
the cardiac end of the stomach having been left. 
Most of the patients of whom we have records, 
that have survived the operation, have eventually 
died of a recurrence of the carcinoma. However, 
it is a fact often mentioned in the case reports 
that these patients live in apparent comfort and 
good health except during the last few weeks 
before death. They take a wide variety of food; 
even three meals a day are sometimes taken with 
little, if any, digestive or metabolic disturbance. 
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BIFID OS CALCIS 


JAMES WARREN SEVER, M.D., F.A.C.S., Boston 


T is my purpose to call attention to a hitherto 
undescribed condition of clinical importance, 
which should not be confounded with a dis- 

vase the result of a pathological process. Three 
cases are presented which were discovered during 
routine X-ray studies of patients at the Children’s 
and Infants’ Hospital. 

I have carefully investigated all available and 
pertinent literature and have been unable to find 
a description of such a condition. My associates 
in roentgenology recall seeing no previous ex- 
amples. 


DEVELOPMENT OF OS CALCIS 
According to Gray, the epiphyseal center of the 
body of the os calcis appears at the sixth month 
of the fetal life and the center for the posterior 
tuberosity at about the tenth year. No mention 
is made of a double center of the body of the 
os calcis. 





Fig. 1. Roentgenogram, October 11, 1926, Case 1. 


Figs. 2 and 3. Roentgenograms of Case 2. 





Keibel and Mall in their book, Human Em- 
bryology, state that the chief center of the cal- 
caneus develops at the sixth month. They state 
that the chief nucleus is endochondral and also 
that a periosteal nucleus appears frequently in 
the fourth and fifth fetal month. It is generally 
agreed that the center for the posterior tuberosity 
appears at about the age of 10 years, but, as has 
been shown by X-ray studies! at the Children’s 
Hospital several years ago, that is usually 3 years 
too late. 

Bifid os calcis is significant from a clinical 
standpoint as the condition may be easily mis- 
taken for a fracture, the result of a fall or of some 
other injury to the foot. The condition may not 
be mistaken for fracture in the very young chil- 
dren, but a diagnosis of fracture may be made 
in children who are walking. Roentgenograms 
of both feet should always be taken. If present 
the condition is usually found to be bilateral. 


1J. W. Sever. 
18, 1912. 


Apophysitis of the os calcis. New York M.J., May 






Figs. 5 and 6. Os calcis removed in Case 3. 
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Case 1. E. P., aged 2 years, reported to the Out- 
Patient Department at the Children’s Hospital with the 
history of having fallen down stairs a week previously. 
Physical examination revealed no apparent injury. The 
patient was referred to the orthopedic department for 
treatment of the feet as both feet were badly pronated. 
The child showed a limp on walking but there was no 
swelling and no local tenderness when he walked. X-ray 
pictures were taken which showed bifid ossa calcis. The 
line of separation divided the anterior one third from the 
posterior two thirds. Patient was treated for pronation 
and a year later, October, 1927, X-ray pictures were taken 
of the carpal bones to see whether development was 
normal. At that time patient was 3 years of age. He showed 
only two centers of ossification in the carpal bones, which, 
according to Pryor’s table, denotes delayed anatomical 
development. However, the cleft in both ossa calcis had 
fused and disappeared. He was seen and roentgenographed 
1 or 2 years later and no further abnormality was ob- 
served (Fig. 1). 

Case 2. An infant, 8 months old, a full term child, 
weighed at birth 6% pounds, but was an idiot. Roentgeno- 
grams (Figs. 2 and 3) showed bilateral bifid ossa calcis with 
the line of cleavage between the anterior one third and the 
posterior two thirds, as in Case 1. No other anatomical 
change was observed. 

Case 3. D.N., 10 months old, male, entered the hos- 
pital February 27, 1929. The child was a patient at the 
Infants’ Hospital being treated for leukemia. He weighed 
at birth 8 pounds and was full term child of normal de- 
livery. He had a large spleen and liver and the usual 
blood picture of leukemia. In the course of routine X-ray 
examination, the bifid condition of the ossa calcis was dis- 
covered. The child eventually died and we were fortunate 
enough to obtain one os calcis. 

The roentgenograms showed both feet with the usual 
type of bifid os calcis as described above. Figures 5 and 6 
show the os calcis removed but no real signs of cleavage in 
the gross specimen. Figure 6 shows the os calcis sectioned 
longitudinally and demonstrates the separation clearly. 
This line of separation, or septum, was cartilaginous in 
nature, 

The pathological report on the gross specimen and sec- 
tion from the septum is as follows: The bone was care- 
fully removed and on external examination appeared to 
be quite normal in form. It was composed chiefly of 
cartilage, and on the external surface no true bone was 
found (Fig. 5). The specimen was split at right angles to 
the defect which was seen in the X-ray film. The ossified 
portion of the bone cut with exceptional ease. The cut 
surface presented two centers of ossification, the largest 
measuring 11 by 12 millimeters, and the smaller 4 by 7 
millimeters. Separating these centers of ossification was a 
septum 1.5 millimeters in width, composed of a whitish 
gray cartilage-like tissue (Fig. 6). Microscopically the bone 
consisted of a normal cartilaginous shell in which were the 
two centers of ossification, the septum being composed of 
cartilage, fibrous tissue, and bone. The bone in some por- 
tions was completely ossified, in others it consisted of a new 
bone matrix, and in some areas merely of osteoblastic tissue. 
The bone spicules were heavier and more numerous on the 
septal sides than along the peripheral borders. The re- 
maining portion of the septum consists of cartilage and 
fibrocartilaginous tissue which in places shows evidence of 
beginning bone formation. The ossified portions of the 
bone contain only a few well formed bone spicules and an 
abundant active marrow. The anomalous condition of the 
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Figs. 7 and 8. Photomicrographs of specimen in Case 3. 


bone, while it now shows an abnormal ossification, does 
not, however, appear to be a diseased process but rather 
a congenital condition which in the course of time would 
be lost had the child lived. (Figs. 7 and 8.) 


Here then we have a new, and so far as I know, 
an undescribed developmental condition. It may 
be associated as in Case 1 with other anatomical 
delays of ossification. If the patient lives the 
defect disappears, probably by the time he is 3 
years of age. Before that age, it is important 
that the condition be recognized and that in case 
of injury it be distinguished from fracture. 

When the first case was observed, one foot 
only had been examined with the X-ray and I 
believed we were dealing with a most unusual 
fracture of early childhood. 


I am indebted to Dr. Vogt of the X-ray Department of 
the Children’s Hospital, Boston, for the X-ray plates, and 
to the Pathological Department for their interest in the 
pathological reports on these cases. 
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SURGERY, GYNECOLOGY AND OBSTETRICS 


OF THE OS CALCIS 


BILATERAL OsTEO-ARTHROPATHIES IN A TABETIC PATIENT 


NORMAN CAPENER, F.R.C.S. (fenG.), ANN ArBor, MICHIGAN 


From the Department of Surgery (Orthopedic Division), University of Michigan Hospital, Ann Arbor, Michigan 


/YNHE subject of this communication was an 
apparently healthy woman, aged 54, who 
presented herself at the University Hospital 

on April 12, 1929, with a slightly painful swelling 

of her left ankle and the history that in November, 

1928, she had twisted her foot between two 

boards. After the injury there was considerable 

swelling and she treated the condition as a sprain 
and continued to walk. The swelling, however, 

did not completely disappear. One day in Febru- 

ary, 1929, while walking, she felt something 

“slip” in the left ankle and there was some pain 

and sudden swelling. Of late she had been able 

to be on her feet only for about half the day be- 
cause she tired easily. The foot was painless, how- 
ever. 

CLINICAL PROGRESS 


Examination, She walked into the clinic. The left foot 
showed an oedematous swelling surrounding the ankle and 
a small ecchymosis over the head of the astragalus. The 
ankle joint showed slight loss of dorsiflexion and there was 
marked diminution of subastragaloid joint movement. No 
tenderness could be elicited. There was no evidence of any 
other joint involvement. The blood Kahn reaction was 
negative. X-ray examination was made, the lateral view of 
which is reproduced (Fig. 1). It will be observed that there 
was an oblique comminuted fracture of the os calcis with 
compression of this bone and involvement of the sub- 
astragaloid joint. There was bone sclerosis at the fracture 
site, some apparent absorption of the posterior edge of the 
astragalus, and marked osseous proliferation and fragmen- 
tation extending upward behind the astragalus deep to the 
tendo achillis. A diagnosis was made of spontaneous frac- 
ture of the left os calcis and the possibility of a neurotrophic 
joint was considered. No evidence of malignant disease 
elsewhere being found and the pupils being observed not to 





Fig. 1. Left foot before operation. 
Fig. 2. Left foot four months after subastragaloid arthro- 
desis. 


react to light, the cerebrospinal fluid was examined and its 
Kahn reaction was 4 plus. In addition to this and the re- 
markable absence of pain in the left foot, there was loss of 
ankle jerk and of deep tendo achillis tenderness on the 
right side. Neurological examination by Dr. C. D. Camp 
confirmed the diagnosis of tabes dorsalis. 

Operation upon the left foot. It was decided to arthrodese 
the subastragaloid joint. On April 22, therefore, I exposed 
this joint through Kocher’s incision, dividing the peroneal 
tendons and the external lateral ligament. There was con- 
siderable scar tissue and much irregularity of the posterior 
articular surface of the os calcis with the piled up osteophyt- 
ic mass behind it. The fracture site was exposed as a deep 
groove running anterior to this articular surface and ending 
in a pit-like excavation at the tarsal sinus. From this two 
sequestrated portions of bone were removed. The cartilage 
was now removed from the articular surfaces of the sub- 
astragaloid joint together with neighboring bony excres- 
cences and the wound closed. 

Postoperative course. ‘The painless nature of the post- 
operative course was noteworthy and the wound healed by 
first intention. The patient was discharged on June 19 with 
the left foot in a cast, after having a course of antiluetic 
treatment. On July 3 a brace was fitted to the left leg. On 
July 24 she returned on account of oedema of the right leg 
and ankle. This was considered to be of purely circulatory 
origin as there was no history or evidence of trauma and 
X-ray examination was negative. A reproduction of this 
view is given in Figure 3. 

On August 14 the patient returned, having had for 2 days 
swelling and instability of the left knee, and it was evident 
that she hada neurotrophic lesion here. The left foot showed 
excellent healing with bony ankylosis of the subastraga- 
loid joint (Fig. 2). While waiting for a brace for the left 
knee she drew our attention once more to the swelling of 
the right ankle which, although painless, now showed con- 
siderable thickening of the os calcis and definite interfer- 
ence with subastragaloid movement. New X-rays were 
taken on August 23, and a well marked, transverse fracture 
of the os calcis was demonstrated with considerable sclero- 
sis and irregularity of the bone edges (Fig. 4). 

Operation upon the right foot. On August 28 I operated 
upon the right foot. Much disorganization was found at 





Right foot July 24, 1929. 


Fig. 3. 
Fig. 4. Right foot August 23, 1929. 
taken before operation. 


Roentgenogram 
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the fracture site, the line of which passed immediately be- 
hind the posterior articulation of the subastragaloid Joint. 
There was some upward displacement of the posterior frag- 
ment and much soft scar tissue between the bone surfaces. 
The cartilage was removed from the subastragaloid joint 
and the scar tissue from the fracture. The fragments were 
approximated and the wound closed. 

Pathological report by Dr. A. S. Warthin on tissue re 
moved from the left os calcis: ‘A chronic osteo-arthopathy. 
A vascular granulation tissue filling marrow spaces and 
causing necrosis and absorption of the bone. Not a pyogenic 
osteomyelitis, but probably a syphilitic osteitis.” 


In view of the last phrase of this report and the 
view that I held from the clinical standpoint that 
this was a neurotrophic lesion, I was much in- 
terested to know Dr. Warthin’s opinion upon the 
right foot, which was as follows: 


“Spec. 1. (Soft tissue from capsule.) Chronic productive 
inflammation with necrosis of bone; marked fibrosis; de 
generation of cartilage; vascular granulation tissue. 
sibly syphilitic. 

“Spec. 2. (Bone after decalcification.) Chronic productive 
osteitis with necrosis of bone; new formation of atypical 
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bone and cartilage. Vascular fibrosis of marrow spaces. 
Most probably syphilitic but no gummatous areas found.” 

In conversation Dr. Warthin told me that he 
regarded these lesions to be of the type usually 
classified as Charcot joints but that in his opinion, 
apart from the neurotrophic condition, there is 
usually a local syphilitic process, 

SUMMARY 

This case is remarkable (1) on account of the 
multiplicity of the lesions which from the clinical 
point of view are neurotrophic; (2) upon the 
rapidity of onset of the lesion in the right foot 
as demonstrated by the roentgenograms taken at 
an interval of one month; and (3) the satisfactory 
healing both of bone and soft tissues after opera- 
tion. 

NotE—Since the above article was written, this patient 
has had further misfortune, this time sustaining (on the 
25th of November) a spontaneous fracture of her right 
tibia and fibula at their upper end. This occurred while 
she was standing quite still supporting her weight on 
crutches. The condition of the feet remains excellent. 
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differentiating solitary tuberculoma from 

carcinoma of the bladder without micro- 
scopic examination, and because after a careful 
search through the literature we have been un- 
able to find any mention of this condition, the 
following case is reported. 


Bb ECAUSE of the difficulty encountered in 


Mr. M. EK. P., Surgical No. 33744, a white male aged 47 
years, entered the hospital April 15, 1929, complaining of 
hematuria. The family history was irrelevant. The past 
history was negative except that about 10 years ago he had 
a series of abscesses of the scrotum which were incised 
and drained and which finally cleared up after about 8 
months. 

The onset of his present illness occurred about 5 weeks 
ago with frequency, nocturia, and slight burning on urina 
tion. These symptoms gradually increased in severity and 
about 2 weeks ago he had a brisk hemorrhage from the 
urethra, The hematuria was total for about 36 hours, 
then gradually disappeared. He has had two similar 
attacks since then. His general health has remained un- 
affected. 

The physical examination was quite negative except for 
large ragged tonsils, slight induration of the left epididymis 


and several scars over the left scrotum, and slight tender- 
ness of the left lobe of the prostate. 

Blood count showed white blood cells, 7,400; red blood 
cells, 5,200,000; hemoglobin, 75 per cent; Wassermann 
reaction was negative. The urine was grossly bloody. 
X-ray examination of his chest was negative. 

The day following admission to the hospital, cystoscopic 
examination showed a fungating ulcerated lesion with a 
greyish green bleeding surface about the size of a half 
dollar, situated in the dome of the bladder and surrounded 
by a border of induration. The remaining mucosa and the 
ureteral orifices were normal in appearance. ‘The bladder 
outlet was obstructed somewhat bya small median bar 
formation. A diagnosis of carcinoma of the bladder seemed 
logical, and surgical removal was advised, 

On April 17, under nitrous-oxide-oxygen anwsthesia, the 
tumor surrounded by a margin of normal mucosa was 
resected. Since the induration extended upward along the 
urachus, this structure, together with the umbilicus, was 
removed. The bladder was closed over a large mushroom 
catheter. 

Pathological report. The excised specimen consisted of 
the fundus of the bladder, the middle umbilical ligament, 
and the false ligaments of the bladder with the separately 
excised umbilicus. The umbilicus showed no abnormality 
whatsoever although sections were taken for histological 
examination. The bladder specimen, when examined from 
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Fig. 1. Fig. 2. 
lig. 1. Peritoneal surface of bladder showing puckered 
and retracted central area which was opposite ulceration 
of the musoca. 
lig. 2. Mucosal surface of specimen showing irregular 
central ulceration. 





lig. 4. Photomicrograph showing characteristic tubercle 
formation in bladder wall. 


above downward, was somewhat triangular in shape, the 
apex of the triangle extending upward along the middle 
umbilical ligament toward the umbilicus. The external 
surface on this side of the specimen was covered over by 
peritoneum which in the mid-portion, or directly opposite 
the excised bladder mucosa, showed a very extensively 
puckered central area (Fig. 1). This area measured ap- 
proximately 2 centimeters in diameter and in addition to 
being hard and retracted, was definitely injected over the 
peritoneal surface. The bladder or inner surface of the 
specimen was roughly circular in shape and measured 5 
centimeters in diameter (Fig. 2). In the center of the 
excised mucosal surface there was an irregular ulceration 
of the mucosa which measured approximately 2 centi- 
meters in diameter. This ulceration presented a hemor- 
rhagic, irregular, and in part slightly undermined surface 
with a greyish yellow, necrotic base and very little excava- 
tion. The deepest part of the ulceration was only 2 milli- 
meters below the surface of the surrounding bladder. Be- 
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Fig. 3. 
Fig. 3. Specimen opened by single longitudinal section 
from bladder mucosa upward into middle umbilical liga- 
ment. Note ulceration of bladder, partial replacement of 


musculature, puckering, and retraction of peritoneum and 
necrotic areas in extravesical fat. 
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Fig. 5. A diagrammatic sketch illustrating the rela- 
tionship and extent of the bladder tuberculoma. 


tween the mucosal and the peritoneal surface of the ex- 
cised specimen, the musculature of the bladder wall and 
the extravesical fat were included. A single longitudinal 
section was made directly through the ulceration, carried 
through the bladder wall, and extended upward into the 
center of the middle umbilical ligament (Fig. 3). The sur- 
face made by this incision revealed a markedly thickened 
bladder wall with small pinkish white, irregular islands 
of what appeared to be smooth muscle tissue. ‘These 
islands were separated by irregular varying sized bands of 
dense white tissue, extending outward from the thickened 
and fibrous submucosa, through the muscularis, and into 
the adjacent fat. The ulceration on the cut surface showed 
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a cellular appearing, greyish white, hard tissue, with an 
overlying hemorrhagic and necrotic surface. External to 
the bladder musculature there were numerous areas from 
1 to 11 millimeters in diameter, which showed a greyish 
yellow irregular border, with softened necrotic centers. 
The hardness of the entire specimen, the proliferative 
ulceration of the mucosa, the thickened mucosa with the 
greyish white streaks running through the muscularis, and 
the large puckered necrotic mass of indurated fat, external 
to the bladder musculature, all simulated an infiltrating 
tumor of the bladder wall. The neoplastic appearance 
was further substantiated by the marked puckering of the 
peritoneal surface overlying the fundus of the bladder. 
Microscopic examination. Sections taken to include 
various portions of the entire specimen revealed a wide- 
spread inflammatory process, characterized by areas of 
necrosis, lymphoid, plasma, and epitheloid cell infiltration 
and the presence of giant cells (Fig. 4). The section which 
included the ulcerated mucosa showed an abrupt transition 
from slightly thickened and infiltrated bladder mucosa to 
an area of ulceration, the base of which contained a form- 
less, necrotic débris with here and there well formed 
tubercles about the margin. The white bands described 
streaming through the muscularis in the gross, proved 
histologically to be areas of fibrosis heavily infiltrated with 
lymphocytes, plasma cells, and in many instances they 
contained small tubercles. The necrotic areas external to 
the muscularis in the fatty tissue revealed small and large 
conglomerate tubercles with characteristic formless 
necrosis, a heavy lymphoid infiltration, marked epitheloid 
cell proliferation, and very numerous giant cells. Sections 
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stained by appropriate methods revealed scattered acid- 
fast rods which were morphologically typical of tubercle 
bacilli. There was no extension of the tuberculous process 
up into the middle umbilical ligament. 

About 36 hours after operation, the patient began to 
have difficult respirations and physical examination showed 
dullness over the right lower chest anteriorly with slight 
tubular breathing, diminution of the breath sounds, and 
reduced excursions. The X-ray diagnosis was massive 
collapse of the lung. This condition cleared up very slowly, 
and for a number of days the patient had a severe produc- 
tive cough with considerable pain over the right side of his 
chest. Repeated examination of his sputum failed to 
reveal tubercle bacilli and a chest tap was nonproductive. 
His wound healed rather slowly because of persistent 
urinary drainage due to the small size of his bladder. 
Twenty-eight days after operation, his wound was com- 
pletely healed and he was voiding small amounts of urine 
frequently. 

From this time until his discharge from the hospital 
a month later, his wound occasionally reopened and 
drained small amounts of urine for short periods of 
time. His chest cleared gradually and upon discharge still 
showed a mottling fibrosis of the right middle lobe an- 
teriorly. On discharge the urine was clear, sterile, and 
showed no evidence of the tubercle bacillus. 

October 21, 1929. The patient reports that his health 
has been excellent since operation. He has gained weight. 
The function of the bladder is entirely normal and the 
urine is free from evidence of disease. He has had no 
further difficulty in regard to the lungs. 
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TRANSPLANT FOR COVERING 


SKIN DEFECTS 


BEVERLY DOUGLAS, M.D., Sc.D., F.A.C.S., NASHVILLE, TENNESSEE 


From the Department of Surgery, Vanderbilt University, Nashville, Tennessee 


/YNHE recent work of Blair on the full thickness 
skin graft and of Blair and Brown on large 
split grafts has demonstrated the feasibility 

of attempting transplants of dimensions larger 
than heretofore employed. Surgeons proficient in 
plastic work are now encouraged to undertake to 
cover defects at one stage which formerly would 
have required several. 

With the increasing interest in the use of grafts 
of large size it is more than ever necessary to 
stress the factors contributing to the safety of 
grafting, because if a graft fails, the patient’s loss 
is in a way proportional to the size of the graft. 

A new method of skin transplantation which 
we first devised and used in May, 1928 has, we 
believe, greatly increased the safety of the use 
of large grafts. This has been called the “sieve” 
graft method because the graft is uniformly per- 
forated with small round openings. A year’s ex- 
perience with this method has convinced us of its 
worth. 

In general the safety of skin grafting depends 
on: (1) attention to constitutional disease, 
(2) attention to local infection in the wound, and 
(3) attention at operation and afterward to 
mechanical details. 

The nature of the sieve graft especially satisfies 
the third condition because it provides for con- 
stant drainage over the entire surface. It also 
offers a better opportunity to overcome any post- 
operative wound infection. In this respect the 
sieve graft is as satisfactory as the small deep 
graft. 

HISTORICAL 

In none of the original articles of Wolfe or 
Krause on skin grafts does one find any reference 
to the advisability of perforating grafts for pur- 
poses of drainage. Vogel and Foersterling first sug- 
gested perforating Thiersch grafts in 1917. In 
most of the articles of later date, notably those 
of Blair, Brown and Blair, and in Davis’s text 
on plastic surgery, one does find the suggestion 
that full thickness grafts be perforated. In Davis’s 
text there is a photograph of a saddler’s punch 
with which he advises that perforations should 
be made “to allow the escape of any blood or 
secretions which may collect.” Most authors are 
agreed that small holes “insure drainage of blood 
and serum.” The work herein described demon- 


strates the practical value of combining several 
operative steps in one. In a single step, adequate 
drainage openings are cut throughout the entire 
graft and enough islands of uninjured skin are 
left behind to insure healing of the donor site. 
In leaving behind enough skin to grow out and 
close the donor site, the sieve graft resembles the 
small deep graft of which it is the negative image 
(if we regard granulations as the black part and 
skin as the white part of the picture). At the 
end of the operation, however, more skin will 
have been transferred to the area which has most 
needed it than the latter type of graft could 
afford. 


INDICATIONS FOR THE USE OF THE SIEVE GRAFT 


The sieve method will provide firm, safe heal- 
ing without contracture in a defect upon any por- 
tion of the body. The cosmetic result accom- 
plished is very nearly as good as that obtained by 
the Wolfe-Krause graft and it may, therefore, 
prove valuable in the future for plastic work upon 
the face. 

TECHNIQUE 

The wound to be grafted is prepared before, 
and at operation in the same manner as that 
described by Blair for the full thickness graft (1). 
A pattern is outlined on transparent celophane 
with a pen before the day of operation. This is 
made about one-fourth larger than the wound. 
It is transferred to tinfoil and a single letter, 
“FE,” is punched near the lower border for easy 
orientation. At operation the usual iodine alco- 
hol or picric acid alcohol preparation is made. 
General anesthesia is usually employed, but 
local anesthesia lends itself readily, if there be 
any special reason for its use. Usually four lines 
of intradermal infiltration enclosing the pattern, 
augmented by injection of 3 cubic centimeters sub- 
cutaneously at eight points equally spaced within 
the area to be lifted will suffice. At times where 
small varicose venules are present, a more massive 
infiltration will be necessary. 

The technique by which the sieve graft is re- 
moved is not difficult after the practice of one or 
two sittings. It does not require a longer time 
than an ordinary full thickness graft, provided 
one includes the closure of the wound of excision, 
with which closure the sieve method entirely dis- 
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Steel die used in cutting out islands. 


Fig. 1. 





Fig. 2. Illustrating method of undercutting skin be- 
tween islands. Dotted portions and arrows indicate suc- 
cessive positions of scalpel. 


penses. The foil pattern is placed upon the donor 
site of skin. The scalpel follows its periphery as 
it cuts through the skin just to the fat. A steel 
die resembling a cork borer or punch but having 
certain important differences well described in 
the accompanying drawing (Fig. 1) is used. 
With a twisting motion of the thumb and index 
finger this die bores out islands of skin at equal 
distances from one another throughout the area 
of the graft. The cutting edge of the die measures 
one-fourth of an inch in diameter and its flange 
is one-sixteenth of an inch deep.!. While each 
island is being bored out it is helpful to hold the 
surrounding skin under tension. This is accom- 
plished by placing the index finger of the left hand 
to the right of the punch, the middle finger to its 
left, and then pulling the skin apart with them 
while rotating the skin in a direction counter to 
that of the punch. The openings are made 1.5 
centimeters apart. The next step is the most 
difficult one. A sharp pointed narrow bladed 
scalpel is necessary for its accomplishment. As 
shown in Figure 2, the point is pushed into the 
incision made by the punch for each island, a, 
keeping just the full thickness of the skin until 
its point comes out through the punch incision 
to the left of it but over the top of the correspond- 
ing island, b. With a sawing motion it is ad- 
vanced to islands, c and d, the skin surrounding 
which is similarly undercut. The blade is then 
reversed and the 180 degrees of the circle from 
b by e tod is completed in the same manner. As 
the scalpel enters each circular punch incision, an 


1Dies may be obtained at small cost from M. Herblin, 2104 Dixie 
Place, Nashville, Tennessee. 
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Fig. 3. 
space. 


Typical sieve graft covering entire popliteal 


assistant slightly depresses each island with a 
knife handle or other suitable instrument in order 
to prevent its injury. When each of the openings 
has been similarly undermined, it is only neces- 
sary for one to undermine the peripheral edges 
of the graft in the usual manner and to cut 
through a few strands of overlooked tissue before 
the entire perforated or sieve graft will be freed. 
This having been obtained, the donor site will be 
found still to contain small islands of skin equally 
spaced within the fat and fascia. The dressing 
for it is a simple one—vaseline gauze covered 
with dry gauze, strapped firmly with adhesive. 

All fat is then removed from the graft with 
curved scissors and it is sutured into the wound 
with interrupted stitches of silkworm-gut or horse- 
hair. The approximation of the edges must be 
very accurate and if any depressions exist in the 
ulcer, it must be sewed into them. For dressing 
the grafted area, Blair’s sea sponge technique is 
generally employed. The graft is pressed into 
contact in order to express all serum and blood 
clot. It is then covered with a layer of xeroform 
vaseline gauze mesh or ordinary vaseline gauze 
wiped until very little vaseline remains upon it. 
Then four layers of dry flat gauze are surmounted 
by very large, flat sea sponges which have been 
sterilized in bichloride and wrung out in dry 
towels just before using. Large sponges are 
necessary. One sponge if possible should cover 
the entire graft and extend well over the suture 
lines. Thus even pressure will be exerted. If 
only a portion of the wound has been grafted, the 
other part may safely be treated by the Carrel 
technique 48 hours later withour fear of injury 
to the graft. 

It is our practice to remove the sponge only 
after 10 days, provided infection is not indicated 
by local signs or fever. At this time we inspect 
the graft, remove stitches, trim away any necrotic 
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lig. 4. Typical appearance of donor site in early and late 
stages. The early stage shows islands left behind in re- 
moving graft. The late stage shows that the islands have 
furnished pigmented skin for the entire area. 


portions, and reapply the pressure dressings. 
Within 12 to 18 days the perforations will usually 
be found entirely epithelialized and the pressure 
may be discontinued. 

The islands for reasons now being verified 
experimentally will require a slightly longer time 
than this period to accomplish healing of the 
donor site, but their healing will be found to pro- 
ceed with absolute certainty and a pigmented 
epithelium will result. These islands have the 
appearance of small deep grafts but are not to be 
confused with them. In reality, since they have 
not been undercut they are fortresses of strength. 
The epithelium from them has great healing 
power. One need not undermine the edges of the 
wound nor otherwise attempt closure. In every 
case the wounds have healed uneventfully and 
with almost full pigmentation. 

In order that the reader may be able to form 
an adequate estimate of the safety of this graft 
and of results obtained through its use, we give 
brief abstracts describing the course to date of 
every case in which it has been employed. 


ABBREVIATED ABSTRACTS OF SIX CASE RECORDS 


Case 1. W. K., aged 8 years, suffered a burn of the 
left thigh and popliteal space in January, 1928. An ulcer 
measuring 12 by 7 centimeters persisted near the popliteal 
space for 10 months and resulted in a scar which caused 
extreme flexion contracture of the knee. Treatment consisted 
in excision of the scar; tendon lengthening by Dr. R. W. 
Billington; extension of knee; and two-stage grafting. 
First, a full thickness patterned sieve graft was applied 
to the flexible portion of the wound at the crease of the 
popliteal space; second, small deep or Davis grafts were 
applied above and below the first graft. Result: healing 
with good function in go days after entering the hospital. 
Walking with 170 degrees of extension after 2 months. 
No recurrence. (See Figure 5.) 

CasE 2. P. B., aged 48 years suffered a burn of the left 
thigh, perineum, and popliteal space, in 1910. Ulcers of 
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thigh and popliteal space persisted for 18 years. The 
ulcers and accompanying scar caused extreme flexion con- 
tracture of left knee and were excised at Nashville General 
Hospital, in 1918. No grafting was done. Patient was 
admitted to the Vanderbilt Hospital, February 25, 1928. 
Multiple ulcers were present, from posterior fold of left 
buttock to middle third of leg. The largest ulcer was in 
the popliteal space and measured 7 by 11 centimeters: 
the edges were indurated and hard. Diagnosis: epithelio- 
matous degeneration of ulcer in cicatrix of burn or so- 
called “Marjolin ulcer.” Diagnosis was confirmed by 
biopsy. Preliminary treatment consisted in complete 
excision by wide margin of ulcer-bearing area. Operative 
repair: first stage, a full thickness patterned sieve graft 
was applied to the entire popliteal space (Fig. 3); second 
stage, small deep grafts from abdomen were applied to 
area above the sieve graft; and third stage, small deep 
grafts from abdomen were applied to area below the 
first graft. Healing was complete 55 days after excision 
of the ulcer. Area remained healed for 2 months, since 
which time he has had a local] recurrence of the cancerous 
lesion in the form of a warty growth which he has refused 
to have treated. In the 9 months which have followed, 
this growth has increased in size from o.5 centimeters to 
3 centimeters in diameter. The remaining portions of the 
wound have remained solidly healed and the patient has 
been able to earn full wages as a stoker of furnaces. 

Case 3. V. M., aged 59 years, had had varicose veins 
for 19 years. These were treated by ligation 17 years 
ago. Varicose ulcers had been present on the outer surface 
of the left leg in the middle third for 14 years. When 
patient entered the hospital several shallow ulcers were 
noted in the middle third of the leg. Preliminary treat- 
ment consisted in wide and deep excision of ulcer-bearing 
area including scar. Operative repair: first stage, a pat- 
terned full thickness sieve graft from the thigh was trans- 
planted to the lower half of the wound; second stage, small 
deep grafts were applied to the remaining upper portion 
of wound. Healing was very slow. Patient was sent home 
with an Unna paste bandage. Area was entirely healed 
and dry dressing was applied 44% months after operation. 
Patient is doing well wearing an elastic stocking although 
the swelling of the extremities and high blood pressure 
continue. The leg has shown a slight superficial ulceration 
during the present week, or 2 months after complete 
healing. 

Case 4. J. B., aged 57 years. The predisposing cause 
of ulcer was arteriosclerosis with extreme hypertension. 
The immediate cause was a wound of the leg at the ankle 
2 years before admission to the hospital, with evidence of 
local thrombophlebitis. The ulcer measured about 9 by 5 
centimeters. In the center was a large area of white scar 
above the left internal malleolus. Preliminary treatment 
consisted in peri-arterial femoral sympathectomy, by Dr. 
George Johnson, followed 9 days later by deep and wide 
excision of the scarred area including the ulcer. Dr. Barney 
Brooks, who performed the second operation, swung a flap 
of good skin up over the tibial crest which had necessarily 
been exposed during the dissection. Operative repair: full 
thickness sieve grafts were fitted to the remaining portions 
of the wound in two stages. Grafts were complete takes but 
stitch lines along back of the leg broke down slightly and 
required a few small deep grafts on August 6. Healing was 
not complete until January 14, 1929, or 8% months after 
the excision. Since then for 10 months, healing has been 
solid (Fig. 6). 

CASE 5. W. R., aged 70 years. The predisposing factors 
were moderate arteriosclerosis with hypertension; varicose 
veins of indefinite duration, certainly more than 10 years; 
an injury at site of ulcer 20 years before admission, healing 











DOUGLAS: 





Contracture from burn, illustrating maximum 


Fig. 5. 
extension possible before operation and healed result 60 
days after first operation. Sieve graft is visible in pop- 
liteal region. Contracture relieved. 


never stable. The ulcer measured 15 by 5 centimeters; 
in center of scar about 22 by 8 centimeters. Preliminary 
treatment consisted in excision of the varix of the left 
saphenous vein and of the ulcer with surrounding and 
underlying scar, March 16, 1929. Operative repair: pat- 
terned full thickness sieve graft was applied to lower one- 
half of wound, March 28, 1929; small deep grafts were 
applied April 5, 1929, and April 15, 1929, to the remaining 
portions of the granulating area. Result: healing was 
complete May 12, 1929, and area has remained healed to 
present time. Patient is now going about his active pur- 
suits as a farmer. 

Case 6. I. F., aged 42 years. The predisposing causes 
of the ulcer were obesity, syphilis, aortitis, hypertension, 
and varicose veins of both legs. The immediate cause was 
a bilateral thrombophlebitis 22 years ago. An ulcer 
formed on the right leg 8 years ago and on the left leg 6 
years ago. Both ulcers were excised by Dr. Howard 
King 6 years ago. The appearance on admission to the 
hospital is shown in Figure 7. Both legs showed marked 
“brawny” swelling. Two punched out ulcers were present 
on the right leg about 5 centimeters above the ankle, one 
6 by 6 centimeters, the other 4 by 5 centimeters. Two small 
ulcers were present on the medial surface of the left leg 
about 3 centimeters above the ankle, the first about 3 by 4 
centimeters and the second 2 by 3 centimeters in size. 
Preliminary treatment consisted in antiluetic course; 
bilateral excision of saphenous varices and of scarred tissues 
surrounding and underlying ulcers by Dr. Alfred Blalock! 
March 22, 1929. Under local analgesia, full thickness pat- 
terned sieve graft was applied to the granulating area of 
the left ankle, April 17, 1929. A similar graft was applied 
to the right leg, April 30, 1929. Grafts were ‘‘takes”’ 
except for one or two narrow areas at the edge of the 
second, which were grafted with small deep grafts. Areas 
were practically healed on June 6, 1929, as shown in 
photograph. While this patient is a very recent one, 
results in previous cases indicate that healing will be 
stable (Fig. 7). 

1Grateful acknowledgment for valuable assistance in this work is due 
to each of the men whose names are mentioned. 
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Fig. 6. Chronic leg ulcer, before operation and after 
application of sieve graft. 


The ideal graft for filling in large skin defects 
must possess the following properties: 

1. It must be capable of being so cut that its 
removal will leave behind a wound which will 
heal rapidly without further grafting and with 
only slight scarring. 

2. It must be able to take hold and grow upon 
a moderately infected surface. 

3. It must provide complete healing in a 
reasonably short time. 

4. It must inhibit scar formation and subse- 
quent contracture—a point especially important 
in defects over joints. 

5. It must produce a skin surface so pliable 
that healing is stable and resistant to minor 
injuries. 

6. It must effect a good, though not necessarily 
an excellent, cosmetic result. 

Weighing each of the types of grafts in general 
on the basis of these points, our experience is as 
follows: 

1. The Ollier-Thiersch graft fails from the 
standpoint of resisting infection and of preventing 
contracture, and the surface healed by its em- 
ployment is easily eroded. 

2. The small deep graft is ideal from every 
standpoint but two, viz.: it fails to prevent con- 
tracture and often fails to give a good cosmetic 
effect. 

3. The Wolfe-Krause or full thickness grafts 
are excellent from the standpoints of stable heal- 
ing, cosmetic effect, and prevention of contrac- 
ture. However, if the graft is large, a defect is 
left behind at the donor site which will require 
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Fig. 7. 
deep excision, and the healed result following sieve grafting. Perforations have rapidly 
epithelized. 


further grafting—a distinct disadvantage. Fur- 
thermore, infection may readily cause its total 
loss. 

The sieve graft satisfies all of the demands 
enumerated. Two valuable properties possessed 
by none of the above varieties deserve especial 
mention: (1) the perforations, by providing ade- 
quate drainage, make it resistant to infection, 
thus insuring a very high percentage of takes: 
(b) the donor site requires no further grafting and 
heals with a good cosmetic result. 

Regarding our 6 cases as illustrative, we see 
that it has been used on very extensive wounds 
after a preliminary débridement and treatment 
of constitutional disease had made surgical repair 
possible. From photographs and actual tracings 
the 8 grafts used on the 6 patients measured 
approximately 52, 129, 116, 77, 103, 77, 97, and 
225 square centimeters respectively, or an average 
of 110 square centimeters to a graft. The fourth 
and sixth patients had two grafts each. At least 
go per cent of each grafted surface has taken, 
infection in 2 cases notwithstanding. Of the 6 
patients, 1 had a history of a burn; another a burn 
with an epithelioma in the scar; 3 others varicose 
veins, 2 of them complicated by arteriosclerosis; 
and 1 by syphilis. In the sixth, or Case 4, an 
injury had caused an ulcer upon a leg in which 
the vessels were already sclerosed. 

With such patients the healing process even 
after appropriate constitutional and local meas- 
ures has the odds against it. It is noteworthy that 
each of the 6 patients have been followed care- 
fully through the efforts of the Social Service and 


Old varicose leg ulcers showing condition before operation, after wide and 


the results have been such that every one of them 
has been able to get on his feet again and pursue 
his routine duties. While there have been a few 
small superficial excoriations at the stitch lines, 
there have never been any within the confines 
of the graft proper. The only ulceration came 
2 months after complete healing (Case 2) and 
in this instance was due to a local recurrence of 
an epithelioma. 

Figure 7c shows that the perforations heal so 
quickly that the resulting scar is negligible, yet 
the very skin left behind by punching them has 
served to heal the donor site completely and with 
pigmented epithelium (Figure 4b). 


SUMMARY 


1. Increasing experience with skin grafts of 
large size makes it imperative to study the factors 
contributing to the safety of grafting. 

2. An original method is described for obtain- 
ing a new type of full thickness graft which has 
been named the “‘sieve graft”? because of its uni- 
form perforation with round openings. 

3. In this method the excision of the trans- 
plant and the potential closure of the donor site 
is provided for in one operative step. 

4. Through its use a large area of skin may be 
transplanted in a single piece while perforations 
provide constant drainage of its entire extent. 

5. Infection is overcome and the safety of the 
graft greatly enhanced by adequate drainage. 

6. Results are shown through the histories of 
6 consecutive cases which received a total of 
eight transplants of this kind. 
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7. The grafts averaged 110 square centimeters 
per operation. 

8. Five of the 6 patients had skin applied to 
ulcers extending over joints. 

9. Results in all cases have been satisfactory. 


CONCLUSION 


The sieve graft provides a safe and useful 
means of closing large defects in the skin. 
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FROM MUCOCELE 
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YSTIC dilatation of the appendix, although 

relatively rare, may be the precursor of the 

pathologicalentity knownaspseudomyxoma 
peritonzi. In this condition of the peritoneum, 
masses of gelatinous, pseudomucinous, or mucin- 
ous material are distributed over the surface, 
either as a homogeneous laver or as multiple 
cystic masses. Pseudomyxoma peritonzi is most 
often seen in women and is usually associated 
with a ruptured pseudomucinous cystadenoma 
of the ovary. It is also found in both men and 
women following rupture of a mucocele of the 
appendix. Werth is credited with coining the 
term pseudomyxoma peritonzi in 1884, because 
the gelatinous masses which he found over the 
peritoneum in a case of ruptured ovarian pseudo- 
mucinous cystadenoma was proved by Hammar- 
sten to be of pseudomucin instead of mucin. He 
thought the peritoneum underwent myxomatous 
degeneration. Fraenkel, in 1go1, first reported 
the condition in the male. In his case, it had 
followed rupture of a mucocele of the appendix; 
he retained the term pseudomyxoma peritonzi 
because of the gross similarity of the gelatinous 
exudate to that found in the cases previously re- 
ported, under the same name, in women. Ols- 
hausen probably gave the first correct idea as to 
the means by which this condition originates. 
He believed that epithelial cells from the lining 
of the ruptured cyst were transplanted to the 
peritoneum, that there they took root and con- 
tinued to secrete the gelatinous material. 


Cystic dilatation of the appendix may take the 
form of true hydrops in 0.9 per cent of all cases, 
according to Dodge. More commonly, it takes 
the form of mucocele. Norment mentioned that 
Fere was the first to apply the term, retention 
cyst, hydrops, or mucocele, to that portion of the 
appendix in which dilatation had occurred. The 
condition was first recognized by Virchow, and he 
considered his case as one of colloid degeneration 
of the appendix. Elbe, on the basis of examina- 
tion at necropsy, reported the incidence of cystic 
appendices to be 0.5 per cent, and on the basis 
of examination of surgically removed appendices, 
0.7 per cent. Corning reported that 0.54 per cent 
of surgically removed appendices are cystic; Kelly 
and Hurdon gave 0.42 per cent; and Ribbert, a 
little more than 1 per cent. Castle reported from 
the literature a frequency of 0.2 per cent of 
mucocele of the appendix in 13,158 necropsies. 
Dodge, in 1916, also made a careful review of the 
literature and was able to find only 142 cases. 
In Norment’s study of 45,000 appendices sur- 
gically removed at The Mayo Clinic, 36 cysts 
were found. The average age of patients in these 
45,000 cases was 41 years. The youngest patient 
was 4 years of age; the oldest patient was 65 
years of age. Sixty-one per cent were in males. 

It is commonly thought that before a mucocele 
of the appendix can occur, there must be some 
point of obliteration or obstruction of the lumen 
of the appendix. Probably the most important 
factor in the production of such obliteration of a 


1Submitted for publication November 8, 1929 
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lig. 1, left. Large mucocele of appendix; 
to occur, are shown. 


Fig. 2. 


portion of the lumen is an old or recent inflamma- 
tion of the appendix which has regressed. Other 
factors which may act in a similar manner are 
kinking of the appendix, adhesions around the 
appendix, or a malignant condition of the appen- 
dix; one case was reported in which a polyp was 
thought to be the factor in producing the obstruc- 
tion resulting in the formation of a mucocele. 
However, Dodge mentioned 5 cases of mucocele 
in which the appendiceal lumen was said to be 
patent. Diverticulum of the appendix with con- 
striction of the proximal portion of the lumen 
may be another etiological source for the forma- 
tion of the mucocele. MacCarty and McGrath 
found diverticula in 17 of 5,000 appendices ex- 
amined. Moschcowitz found the condition in 4 of 
1,500 appendices. Gardham, Choyce, and Ran- 
dall are of the opinion that such diverticula fre- 
quently lead to pseudomyxoma peritonzi. 
Mucoceles of the appendix may be sausage- 
shaped, banana-shaped, fusiform or globular, and 
may vary in size from about 15 centimeters in 
diameter to 3 centimeters or less in length. In 
cases in which the epithelial lining of the cysts can 


Mucocele of appendix apparently 


dark areas, where rupture is almost ready 


developing in diverticulum. 


be distinguished, it is made up of the columnar or 
cuboid type of cell. The walls of the cysts may be 
thick and may contain varying proportions of the 
different coats of the appendix. On the other 
hand, they may be as thin as tissue paper, and 
there may be saccular formations in them. The 
absence of infective organisms from the involved 
portion of the lumen is considered a necessary 
condition for cystic development. Mucocele may 
be found in any situation in the abdominal cavity 
in which it is possible for the appendix to be. A 
few appendiceal mucoceles reported in the litera- 
ture have been in hernial sacs and within the 
inguinal canal. 

Authors differ as to the identity of the gelati- 
nous content of the mucocele. Dodge, in his re- 
view, mentioned that chemical examination of 
the contents was made in 6 cases; in 3 the reac- 
tion was that of mucin, in 2, of pseudomucin, and 
in 1 case, of colloid. Trotter stated that the micro- 
chemical reaction is that of mucin. Castle men- 
tioned that careful chemical analysis of the con- 
tent of mucocele of the appendix proved it to be 
pseudomucin. Norment, in his study, used Ham- 
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marsten’s method for chemical analysis of the 
gelatinous contents of two mucoceles and found 
them to be pseudomucin. Phemister also reported 
a reaction of pseudomucin. 

A paper was published recently by Naeslund 
on the experimental production of pseudomyxoma 
peritonei. He ligated the appendix in newly born 
rabbits, about 1.5 centimeters from the tip, and 
then cut across the appendix just distal to the 
ligature. The distal stump was left open and the 
vascular supply through the meso-appendix was 
not disturbed. In most of the animals little mu- 
cous cysts developed between the cut stumps of 
the appendix. Part of them burst, and mucous 
material spread over the peritoneum. In some 
animals, small cysts about 1 centimeter in di- 
ameter filled with mucus developed in the mesen- 
tery, intestines, and peritoneum. The little cystic 
nodules were covered with epithelium. At times, 
cylindrical mucosal epithelium would grow into 
the serosa of the bowel and into the wall of the 
bowel forming nests of this epithelium in glandu- 
lar or cellular arrangement; within the sacs were 
collections of mucus. He found experimental and 
clinical conditions to be similar. Phemister was 
unable to produce cysts by artificial ligation of 
the appendices of dogs. 

The prognosis of pseudomyxoma peritonzi re- 
sulting from mucocele of the appendix is much 
more favorable than of that which arises from 
pseudomucinous cystadenoma of the ovaries. 
Seelig outlined four possible courses of events 
following the escape of pseudomucin from the 
cystic appendix: (1) the exudate may be limited, 
in its escape, to the right iliac fossa; in such cases, 
firm adhesions establish themselves forming a 
connective-tissue capsule; (2) the exudate may 
escape to various and multiple intraperitoneal 
sites; sometimes, in this form, the material may 
become delicately encapsulated and may hang 
from the intestinal peritoneum as little polyps; 
(3) it is possible for the exudate to be absorbed 
entirely; and (4) there may be wide dissemination 
of the exudate, with a tendency to marked secret- 
ing activity on part of disseminated material. 
There is accompanying adhesive peritonitis. 

Several authors have reported pseudomyxoma 
peritonai associated both with pseudomucinous 
cystadenoma of the ovary and with mucocele of 
the appendix. In such cases, the cystadenoma, or 
the mucocele, or both, may be found to be 
ruptured (Figs. 1 to 7). 


REPORT OF CASES 


In the following six cases of pseudomyxoma 
peritonai the origin was the appendix. Five of 
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Lining of mucocele showing columnar epithelium. 


Fig. 3. 


the patients were women; one patient was a man. 
The average age was 57 years. The youngest 
patient was aged 37 years and the oldest, 69 years. 


Case 1. A woman, aged 50 years, had had an attack of 
appendicitis 26 years before she was seen at the clinic. 
During June and July, 1921, she had reported attacks of 
nausea, vomiting, pyrexia, and pain in the right lower 
quadrant of the abdomen. In August an appendiceal ab 
scess was drained, and she was advised to undergo appen 
dectomy sometime later. She returned to the clinic for this 
operation in April, 1922. 

A mucocele involved the tip of the cacum, and the sur- 
rounding peritoneum. All the diseased tissue was dissected 
out and removed. Free mucoid material was not found 
scattered over the peritoneal cavity, although there was 
some in close proximity to the appendix, opposite a per 
foration 1.5 centimeters from the base. There was no evi 
dence of involvement of the uterus and ovaries. 

The patient is living, without symptoms, 6 years and 6 
months after operation. 

Case 2. A woman, aged 69 years, gave a definite history 
of disease of the gall bladder, extending back 4 years or 
more from the time when she came to the clinic. General 
examination revealed a small umbilical hernia, and the 
questionable presence of a fluid wave in the abdomen. 
Roentgenographic examination of the thorax gave evidence 
of tuberculosis, probably not active, in the apices of both 
lungs. 

Cholecystectomy for gall stones was done April 21, 1920. 
At the time of this operation, a large amount of gelatinous 
material, which was thought to have its origin in the pelvis, 
was found in the abdomen. Much of this material was 
removed. Three weeks later, abdominal hysterectomy, 
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lig. 4. Mucocele of appendix which had ruptured. 


together with bilateral salpingo-oophorectomy and appen- 
dectomy, was performed. The entire peritoneum was con- 
gested and reddened, and much colloid myxomatous ma- 
terial was present in the abdominal cavity. As much of 
this material as possible was removed. The ovaries were 
small and were the site of bilateral chronic oophoritis. The 
oviducts, both of which were affected with chronic tuber- 
culosis, contained much caseous material. In the appendix 
was a colloid carcinoma which had ruptured and which was 
the source of the myxomatous peritonitis. 

The patient received several treatments by radium and 
roentgen-ray and is living in fair health 4 years and 8 
months after the last operation. 

CAsE 3. The mother and two aunts of a woman, aged 61 
years, had died from carcinoma. The patient gave a 
history definitely typical of duodenal ulcer, and extending 
back over several years. On general examination of the 
abdomen, there was some generalized tenderness which 
was more marked over McBurney’s point. Roentgeno- 
graphic examination of the stomach gave evidence of the 
presence of a duodenal ulcer. 

September 27, 1921, appendectomy and gastroduoden- 
ostomy were performed. About 2 liters of jelly-like, colloid, 
myxomatous material was removed from the abdominal 
cavity. The appendix was filled with colloid material and 
was ruptured near its end. The organs of the entire abdo- 
men were covered with the gelatinous material, and as 
much of it as possible was scooped out. There did not 
appear to be any grafting of the gelatinous growth on the 
peritoneum; the mucoid material was simply in contact 
with it. The ovaries, fallopian tubes, and uterus were in 
good condition. 

Treatment by roentgen-ray was given after operation. 
The patient is now living 11 years after operation. 

Case 4. For 7 or 8 years, a woman, aged 61 years, had 
felt as if she had a mass in the lower right quadrant of the 
abdomen. This had increased about three times in size 
during the 18 months before she came to the clinic, and the 
increase had been associated with some tenderness and 
pain in the right groin. Also, the right thigh had been 
swollen for 18 months. General examination revealed a 
smooth, rounded, cystic tumor occupying the right side of 
the abdomen and flank and extending within two fingers’ 
breadth of the right costal margin. There appeared to be 
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marked oedema of the mesial portion of the right thigh, but 
no noticeable oedema of the ankles. 

At operation, June 5, 1917, the abdominal mass was 
found to be a large retroperitoneal, gelatinous, myxomatous 
tumor attached to the end of the appendix. When the mass 
was opened, it was found to be filled with colloidal myxo- 
matous material and was divided into two compartments, 
each of which contained about half a liter of this substance. 
The lower pocket extended down underneath Poupart’s 
ligament and bulged in the anterior portion of the thigh. 
These cavities were emptied of their contents and were 
wiped out as clean as possible. The appendix was removed. 
There was a mucocele at its tip which had perforated, thus 
forming the gelatinous masses. Pelvic examination at the 
time of operation gave negative results. The patient was 
treated with radium introduced through a drainage tube. 

The patient returned to the clinic 2% years later with a 
tumor about 15 centimeters in diameter on the inner sur- 
face of the right thigh. The tumor had increased markedly 
in size during the previous 6 months. It extended midway 
to the knee and mesially to the vulva. There was also an 
abdominal tumor, extending from the right iliac fossa to 
the umbilicus. 

February 20, 1920, the neoplasm on the thigh was opened 
and drained. It was found to have pockets which were 
filled with gelatinous material. This material apparently 
had worked its way downward from the abdominal growth 
and it probably had followed the psoas muscle. Three 
rubber tubes were put in for treatment by radium. 

The patient was advised to have an abdominal operation 
later, but this was not performed. She died in 1920, 5 
months after the last operation. The pathologist’s report 
at the time of the second operation was pseudomucinous 
cystadenoma. Microscopic evidence of a malignant condi- 
tion was not found. There was an interval of 1o to 11 
years from the time of onset of symptoms to death, and of 
3 years and 4 months between the primary operation and 
death. 

Case 5. A man, aged 37 years, had noticed a gradual, 
progressive swelling of the abdomen over a period of a year. 
He had undergone abdominal paracentesis on two occa- 
sions, elsewhere, during this time, and each time about 3 
liters of yellowish fluid, containing flakes and stringy mu- 
cus, had been removed. Early morning abdominal cramps 
was another of his symptoms. General examination re- 
vealed the abdomen to be distended to grade 2, and a fluid 
wave and shifting dullness were present. 

Abdominal exploration was done October 23, 1922. The 
abdomen was completely filled with gelatinous material 
and fluid. There were cystic implantations on the mesen- 
tery, visceral peritoneum, and liver. The omentum was 
markedly infiltrated and was about 10 centimeters in 
thickness. The surgeon considered the appendix to be the 
original source of the gelatinous ascites. The abdomen was 
closed after exploration. The pathologist’s report of tissue 
removed from the region of the appendix was of mucinous 
cystadenoma of the appendix. 

The patient was given several courses of deep roentgen- 
ray treatment after operation. Some improvement of his 
condition was noted for several months, but later the 
course was steadily downward, and symptoms of intestinal 
obstruction appeared. The patient died April 29, 1925, 
21 years after operative diagnosis, and 31% years after the 
onset of symptoms. 

Case 6. A woman, aged 64 years, had been troubled for 
a year with soreness and pain in the right lower quadrant 
of the abdomen. The pain was sharp and colic-like at times, 
and on some occasions nausea and vomiting had been 
associated. Pyrexia had not appeared. General examina- 
tion revealed in the right lower quadrant of the abdomen 
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Fig. 5. 


Fig. 5. A large mucocele of the appendix; a small plug 
was removed for microscopic examination. 


a mass, which could be felt by both abdominal and pelvic 
examination. 

At abdominal exploration, June 21, 1920, appendectomy 
for colloid carcinoma of the appendix was done. There 
were multiple regions of metastasis in the mesentery of the 
small intestine and in the omentum. The appendix and a 
large mass of colloid material was removed from the right 
iliac fossa and several nodules of colloid material were re- 
moved from the omentum. 

Following operation, the patient was given thorough 
courses of deep roentgen-ray treatment. When last heard 
from, 8 years after operation, she was in good health and 
had no knowledge of evidence of recurrence. 


In reviewing a series of cases in which un- 
ruptured mucocele of the appendix had been found 
at operation, it was notable that in several in- 
stances a mucocele had developed following 
drainage of a ruptured appendix or of an appendi- 
ceal abscess. In the first case reported in this 
paper a mucocele had developed following drain- 
age of an appendiceal abscess. The mucocele, in 
turn, had ruptured and had produced a localized 
form of pseudomyxoma peritonzi. This series of 
events took place in the relatively short space of 
9 months following drainage of the appendiceal 
abscess. Before the mucocele could form, the 
local region must have become sterile as a result 
of the reaction of the tissues, helped by the 
drainage operation. Undoubtedly, the appendi- 
ceal lumen was constricted at one or more points 
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Fig. 7. 
Fig. 6. Mucocele near the tip of an appendix. 
Fig. 7. Multiple diverticula of appendix. 


by the scarring produced by the acute inflamma- 
tion. The probable course of events in this case 
may be described as follows: A portion of the 
epithelial lining beyond a constriction had not 
been destroyed and continued its function of 
secreting mucus after the regression of the in- 
flammation. This, in turn, produced a cystic 
pocket of mucoid material, or a mucocele. As the 
cystic pocket expanded from the pressure of the 
secreting cells, rupture took place at some point 
of lowered resistance. With the outpouring of 
the gelatinous content, some secreting epithelial 
cells may have been carried along with it. These 
cells attached themselves to the peritoneum and 
continued to secrete gelatinous material. 

The condition known as pseudomyxoma peri- 
toni begins in the way described. The reaction 
of the peritoneum to the gelatinous material 
varies. Usually the peritoneal tissues react as 
they would to a foreign body, with the production 
of adhesions, and walling off with connective 
tissue, of the mucoid secretion. 

Also an attempt is made to absorb the foreign 
material. Sometimes the reaction of the peri- 
toneum appears to be passive, as in the third case 
reported. An excellent prognosis may be given 
in such a case following removal of the offending 
lesion and mechanical scooping out of most of 
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SUMMARY OF CASES OF PSEUDOMYXOMA 
PERITONAI OF APPENDICEAL ORIGIN 














4 | | 
. | 
rie Mes Type of disease | Comment 
a| &] ¢¥ 
COlalsa | 
I 50 | F | Localized in right iliac fossa} Living without symptoms 
| of recurrence, 6 years and 
| 6 months after operation 
2 | 67 | F | Generalized pseudomyxo Living, in fair health, 4 
| ma_ peritonwi; colloid) years and 8 months after 
carcinoma of appendix;| operation 
associated tuberculosis of 
fallopian tubes 
3 | 61 | F | Generalized pseudomyxo-| Living, apparently without 
ma peritonai; passive} recurrence of symptoms, 
reaction of the periton 11 years after operation 
eum 
4 | 61 F | Retroperitoneal origin from} Died 3 years and 1 month 
appendix, with extension| after operation and 10 to 
to peritoneum and thigh 11 years after onset of 
symptoms 
5 37 | M | Generalized —pseudomyxo-| Died 2 years and 5 months 
ma peritona) after operation 
6 64 F | Generalized colloidal reac-| Living, apparently without 
tion over peritoneum;| symptoms of recurrence, 
colloid carcinoma of ap-| 8 years after operation 
pendix 








the gelatinous material. In spite of the inherent 
resistance of the organism, helped by surgical 
procedures, some of these cases of pseudomyxoma 
peritonzi progress and death results. This can 
take place although microscopic evidence of a 
malignant condition cannot be found in the re- 
gions involved, as in the cases of the two patients 
in this series who died from the disease. Most 
likely deaths under such circumstances are due 
to pressure and adhesions associated with the 
pseudomucinous abdominal masses. Intestinal 
obstruction and dysfunction of the different 
viscera are potent factors in the outcome. If a 
malignant condition is present, its influence on 
the course of the disease is similar to that of a 
malignant growth anywhere. However, a neo- 
plasm in the appendix is of a slow growing, low 
grade type. 

It might be mentioned that in 3 of the patients 
whose cases are reported here, the number of 
leucocytes was 14,000 to 16,000 in each cubic 
millimeter. An explanation of this is not afforded 
unless it lies in the fact that the hematopoietic 
system was stimulated by the low grade inflam- 
matory reaction which takes place in the peri- 
toneum as a result of the presence of the gelat- 
inous material. Hemoglobin varied from 67 to 
78 per cent. Although some of our patients re- 
ported definite, gradual enlargement of the ab- 
domen, all lost from 6 to 19 pounds in weight. 

Mucoceles of the appendix are found more fre- 
quently in males than in females. Nevertheless, 


strange as it may seem, only 1 of our 6 patients 
with pseudomyxoma peritonei of appendiceal 
origin was a man. In none of the 5 women were 
the ovaries involved with pseudomucinous cyst- 
adenoma. Also, pseudomyxoma peritonei of 
appendiceal origin is mentioned in the literature 
as being most frequently confined to the pelvis. 
Nevertheless, in only one of the cases reported 
was the disorder limited to the pelvis. The tabu- 
lation gives a summary of the length of life of the 
patients since operation. All but one of them 
received treatment by either roentgen-ray or radi- 
um. Two of them have died, and in each of these 
two cases the course was progressively downward. 
Those who are living have no knowledge of evi- 
dence of recurrence of pseudomyxoma peritonzi. 

The treatment in these cases is mainly surgical ; 
this treatment is followed by either radium or 
roentgen-ray. Removal of the appendix with the 
mucocele is most urgent. Also, removal of as 
much of the gelatinous material as possible is 
worth while. Treatment by radium or roentgen- 
ray after operation appears to be of value in these 
cases, especially if a malignant condition is 
present. However, a favorable reaction cannot 
always be expected. Secondary operation may 
be necessary for further removal of mucoid ma- 
terial which has collected or to overcome obstruc- 
tive phenomena. 


SUMMARY 


Six cases of pseudomyxoma peritonei of appen- 
diceal origin are reviewed. One of these cases was 
in a man and 5 were in women. The ovaries were 
not involved with pseudomucinous cystadenoma. 
The average age of the patients was 57 years. 
Two of the patients had colloid carcinoma of the 
appendix. There was no operative mortality. 

Two of the patients have died from the disease 
in periods of 2'% to 3 years after operation. In 
one of these patients, the onset of symptoms was 
10 to 11 years before death, and in the other, 314 
years. The 4 other patients are living from 4 
years and 8 months to 11 years after operation, 
and have no knowledge of evidence of recurrence 
of pseudomyxoma peritonzi. In one case of the 
series the condition was unusual in that there was 
extension of the gelatinous material into the thigh. 

Prognosis in pseudomyxoma peritonei of ap- 
pendiceal origin seems to be better than in that 
of ovarian origin. The reaction of the peritoneum 
varies in different persons. 

The treatment is surgical removal of the appen- 
dix and of the mucocele together with as much of 
the gelatinous material as possible. Treatment 
by roentgen-ray after operation may prove of 
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much value. Secondary operations may be neces- 
sary for further removal of mucoid material and 
to give relief from obstructive phenomena. All 
but one of the patients whose cases are reported 
in this paper had treatment by roentgen-ray or 
radium. 

Old inflammation is a large factor in the pro- 
duction of mucocele of the appendix. Other 
factors are considered. 
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TREATMENT OF EMPYEMA 


A SIMPLE DEVICE IN CREATING VACUUM 
EDWARD E. MANSUR, M.D., Jerrerson City, Missourt 


/ ¥N\HOUGH empyema has been one of the earli- 
| est conditions falling within the realm of sur- 
gery, few changes and improvements have 
been published. Its treatment by one or the other 
of the accepted methods has given results appar- 
ently good enough to satisfy the average surgeon. 
Empyema is such a frequent sequela of pneu- 
monia and pulmonary injuries that it has its quota 
of patients in all general hospitals. During the 
peak of respiratory troubles, especially of the 
streptococcus type, it will be found well up in 
front, in point of numbers of cases in the surgical 
wards. The goal desired in the treatment of this 
affection, must be the restoration of the patient’s 
partially collapsed lung, back against the parietal 
chest wall, as in the normal. 

The surgical attack may be divided into two 
methods: the closed method in which repeated 
aspiration of the pus is done, and the open method 
or direct drainage, in which an opening through 
the chest wall is made and for a time maintained 
with or without rib resection. 





Many years ago attention was called to the fact 
that creation of a moderate degree of vacuum be- 
tween the chest wall and the collapsed lung, was a 
thing to be desired. Elaborate hydrostatic suc- 
tion apparatus was devised and used. It was 
soon found that this apparatus cluttered up the 
patient’s room and his bed, restricted the patient’s 
movements and required much supervision. Me- 
chanical devices were built and found to require 
too much supervision. These measures were never 
popular, not because the creation of intrathoracic 
vacuum failed to give excellent results, but be- 
cause the known means of applying this method 
to the patient was coupled with so much appa- 
ratus and supervision. 

If a large group of postoperative cases, in which 
the patients have been treated by simple drain- 
age in the usual way, without vacuum, are stud- 
ied, it will be found that many of these chests 
show a permanently crippled lung. This may be 
seen in the radiogram if not in the postmortem 
examination. Fibrous tissue, dipping far into the 
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lung toward the hilus is present. General, and at 
times great, thickening of the pleura of the affected 
side is seen. These abnormal states cause limita- 
tion of expansion of the affected lung; even dia- 
phragmatic excursion may be limited. Such ad- 
hesions, if quite dense, may hold the lung as in 
a vise. 

Comparison of cases treated by the usual open 
drainage method, with cases treated by auto- 
vacuum has, in the author’s cases, reduced these 
abnormal results to the minimum. Where cases 
of double empyema are encountered, such a 
method as herein described, offers a happy way 
out of what would otherwise be a trying situation. 

A Wilson! drainage tube (Fig. 1) is prepared in 
the following manner: Over its external face (the 
larger flange side, Fig. 2) is placed a sheet of 
rubber. Rubber dam material as used by dentists 
is excellent for this purpose. This small sheet of 
rubber is attached on one side only (Fig. 2, A). 
The method of attachment may be by a little 
rubber cement or by a safety pin. This simple 
procedure makes a one way valve trap, which, 
when placed in the chest wall will be found to 
offer no hindrance to the escape of pus and air 
from the empyemic cavity but will allow nothing 
to re-enter it. The tube, prepared as above, is 
now further prepared just before introduction 
into the chest wall, by having its smaller flange 
side rolled up and held by a hemostat (Fig. 3) to 
facilitate its easy introduction into a small chest 
wall opening. 

The appropriate site for drainage is selected, 
usually in the mid-axillary line. The skin and 
deeper structures of the chest wall are infiltrated 
with a local anesthetic. The rib is cut down upon 
through a small incision parallel to it and a small 
section removed. A sponge is held in the left 
hand, while with the right hand a blunt forceps is 
forced into the empyemic cavity. The jaws are 
now separated enough to make an opening of 
about 34 inch. Instantly covering the wound 
with the gauze sponge, held in the left hand, to 
prevent immediate escape of the pus, the free 
hand introduces the valve, under the sponge, into 
the chest wall. When an empyema is entered in 
this manner, much soiling of dressings and those 
about is avoided. 

The operation of the valve may now be ob- 
served. The patient coughs slightly and as this 

'It is important that the size of the Wilson tube selected in each case, 
shall be no longer and preferably some shorter, than the total thic kness 
of the chest wall at the site of operation. It "has been found that the 
smallest size Wilson tube works very well on all children and the next 
size, measuring % inch is correct for practically all adult cases. The 
14 ‘inch Wilson tube should be used only on the very thick walled, obese 
patients. Observance of these simple directions, together with care in 


not making the pleural opening wider than 1 inch should insure a snug 
fit of the tube. 
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increases intrathoracic pressure, quantities of pus 
and air rush out through the valve; then, as the 
thoracic wall relaxes there is produced an intra- 
thoracic vacuum. The rubber tissue cover of the 
tube will then be observed covering the tube open- 
ing tightly through suction. An indentation over 
the valve hole can be seen. Although the amount 
of cough will be much less under these circum- 
stances, coughing will be frequent enough to 
maintain a constant intrathoracic vacuum. 

Dressings may be applied over the device with- 
out fear of altering the mechanism, the same may 
be said of their removal. It will be found that the 
flap will remain in place constantly, unless it is 
deliberately lifted from over the tube opening. 

Instead of the patient having to depend upon 
adhesions to draw his collapsed lung back into its 
normal place against the chest wall, the constant 
vacuum described does it for him. 

When an empyema develops on the opposite 
side or is already present, the other side may 
be operated upon in a similar manner within a 
few days. Collapse of both lungs and asphyxia- 
tion, which would necessarily happen if both sides 
are left open in the usual way, need not be feared. 

In the author’s experience this device has never 
failed to keep up a constant vacuum as long as 
there is a cavity present. When it is found, after 
a few weeks, that the rubber cover is no longer 
being sucked against the tube, the cover may be 
lifted and the lung inspected through the tube 
opening. It is considered advisable to allow the 
tube to remain in place for at least 4 days after 
this point in the postoperative care has been 
reached. If such allowance is not made, and the 
tube is removed, the patient may sneeze or cough 
suddenly, which is likely to tear the lung away 
from the chest wall again and collapse it. If this 
very preventable condition should occur, the re- 
placement of the valve at once, will bring the 
lung back against the chest wall again within a 
few hours. Time may then be given for its firm 
attachment, before removal of the valve is again 
considered. 

The postoperative shock and disturbance, which 
at times is severe in these cases, is thought to be 
due more to the augmented cough and distress 
incident to the sudden final collapse of the affected 
lung, than to the operation itself. The use of the 
device and technique here described has seemed 
in the author’s experience to produce a more rapid 
convalescence. It is thought much toxin-laden 
lymph is extracted from the affected lung and 
pleura by the vacuum created. 

Most of these cases are in a desperate weak- 
ened condition before they reach operation. They 
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. 1. Wilson drainage tube. 
2. Note sheet rubber attached to larger (external) 


Fig. 3. Flange held by forcep to facilitate introduction. 





have just battled a pneumonia or whatever the ing empyema, seems based upon sound reasoning. 
exciting cause of their empyema may have been. When such a vacuum can be created and main- 
In the border- line cases it is confidently believed tained so easily, by such a method as has been 
that the use of this technique will save many who _ herein described, its use should become more 
would otherwise be lost. general. 

A more dependable lung expansion, a minimum If the end-results of treatment leave a patient 
of scar tissue and a much shortened convalescence with a chronic pleural cavity or dense adhesions 
should be looked forward to. extending from the outer chest wall to the lung 


root, a good functional aeration of that lung may 
not result. 


CONCLUSIONS 


The value of constant suction, creating a small A simple practical means seems now available 
definite constant intrathoracic vacuum, in treat- 


for the treatment of double empyema. 
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OCCIPITOPOSTERIOR POSITION 


With SPECIAL REFERENCE TO THE MODIFIED SCANZONI MANEUVER 


RAYMOND J. PIERI, M.D., Syracuse, New York 


URING recent years much has been said 
and written concerning the proper manage- 
ment of those cases which come under the 

caption of this paper. In spite of excellent con- 
tributions to the literature on this important sub- 
ject, to the physician who practices obstetrics 
today the occipitoposterior position remains still a 
bugbear. 

The careful analysis of former labors in cases 
presenting the past history of stillborn children or 
of infants who succumbed shortly after instru- 
mental delivery, often reveals the earmarks of 
faulty management of this common complication. 
Errors in the diagnosis and treatment of this 
position are observed so frequently that one 
wonders if the fault does not lie universally with 
the instruction of obstetrics, rather than with 
those instructed. DeLee justly ascribes to the 
improper conduct of these cases the appalling 
annual total, in the United States alone, of several 
thousand infant deaths and hundreds of maimed 
or invalided mothers. 

Any condition which causes so much avoidable 
mortality and morbidity calls for an inventory of 
the various methods whereby these unhappy re- 
sults can at least be reduced in number. 

It has been estimated that g5 per cent of all 
cases are vertex presentations at the beginning of 
labor. In approximately one-third of this number 
the occiput is directed posteriorly, right occipito- 
posterior (occiput dextra posterior, 135 degrees) 
or left occipitoposterior (occiput levus posterior, 
135 degrees). For the same reasons that explain 
the greater frequency of the left anterior position, 
left occiput anterior (occiput levus, 35 degrees), 
the occiput in most posterior positions is in the 
same oblique diameter, right occiput posterior 
(occiput dextra posterior, 135 degrees). 

The mechanism of labor in the posterior posi- 
tion presents one main difference from that in the 
anterior position—rotation in the former takes 
place through an arc of 135 degrees, while in the 
anterior position the occiput describes an arc of 45 
degrees. 

Engagement of the head in occipitoposterior 
position occurs more slowly, partly because of the 
promontory, and partly because an almost con- 
stant deflection, or “military” attitude of the 
presenting part brings a less favorable cephalic 


diameter (the occipitofrontal instead of the sub- 
occipitobregmatic) into the pelvic inlet. Because 
of the existence of these factors, all of them un- 
favorable in tendency, internal rotation of the 
head in the posterior position, if it occurs at all, 
consumes more time. 

Often the membranes rupture early, delaying 
the progress of labor, and as the hours drag by 
increased risk to mother and babe is inevitable. 
Exhaustion, inertia, and hemorrhage threaten the 
mother, while the prospect of a stillborn child 
becomes real in the neglected case. Lacerations 
here are more extensive than usual, especially if 
the head rotates posteriorly to the hollow of the 
sacrum. It is not surprising, therefore, that “‘ more 
children are lost from this complication than are 
lost from the effects of contracted pelvis”’ (DeLee). 

To minimize these dangers, by whatever means 
assure him of the best results, becomes the duty of 
every obstetrical attendant. 

The proper management of a given case begins 
with the diagnosis of position. Failure to do this 
sarly, or failure to do it at all, is responsible for no 
small share of the misfortunes attributed to this 
position. The consequences of error are here so 
hazardous that every vertex labor which does not 
proceed smoothly should be carefully scrutinized 
for the possibility of a mistake in this direction. 

Once the existence of posterior position has been 
established, the prudent attendant fortifies his 
patience, adopts an attitude of “watchful ex- 
pectancy,” and awaits some indication for inter- 
ference. 

The greatest danger during the period of dila- 
tation, in the average case, is exhaustion of the 
mother. To offset this, morphine and scopola- 
mine, rectal anesthesia, or analgesia, and a labor 
room free from baneful external stimuli, such as 
bright light, noise, or conversation, are the main- 
stays during the first stage. All internal examina- 
tions are made through the rectum. Rupture of 
the membranes is to be prevented, if possible, 
until the cervix is completely dilated. Expulsive 
efforts on the part of the patient, while not to be 
encouraged during the first stage of any labor, are 
here particularly to be condemned. 

Usually the cervical canal, if given time enough, 
will spontaneously become completely effaced, 
and the os fully dilated. At times, however, the 
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Fig. 1. Tucker-McLane forceps. 
colpeurynter, especially when the membranes 
have ruptured early, is indicated. Rarely, when 
progress has apparently ceased in spite of con- 
tinued labor, what remains of a soft, readily 
dilatable cervix can be easily stretched by gentle 
manipulation. More rarely the rim of an incom- 
pletely dilated, rigid cervix must be incised, and 
repaired after delivery. To attempt delivery 
through an imperfectly dilated os is to invite 
complications far worse than that which already 
exists. 

Operative treatment is seldom indicated before 
the advent of the second stage, and even then is 
frequently unnecessary, the occiput rotating 
spontaneously in over 70 per cent of the cases. A 
simple prophylactic forceps operation, with or 
without episiotomy, may then be considered 
optional. 

Postural treatment (having the patient lie on 
the side toward which the fetal back is directed) 
for the correction of the faulty attitude and to 
bring about internal rotation, while a perfectly 
commendable procedure, is obviously difficult in a 
patient who is under the influence of anesthesia, 
and who is therefore unable to co-operate. 

In about 5 per cent of the cases the head, after 
complete dilatation, is found floating or is arrested 
high in the pelvis. For this small group, version 
followed by breech extraction, particularly in 
the multipara, is favored by most obstetricians, 
especially when intact membranes facilitate 
turning of the child. 

In the 25 per cent remaining the head is found 
arrested at various levels within the pelvis, the 
occiput still occupying its relation to the posterior 
quadrant. For the treatment of this group, a 
number of methods have been suggested. All of 
them, in competent hands, are productive of good 
results. The principal aim of each of them is 
directed toward the same end, namely, rotation of 
an occiput posterior to an occiput anterior, while 
the means by which rotation is accomplished is 
either the hand of the accoucheur or the ob- 
stetrical forceps. 
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Fig. 2. A. The wrong way. Twisting the instruments 
around the axis of the handles causes the tips of the blades 
to describe an arc within the pelvis, thus tearing the 
bladder and vagina loose from their attachments. B. The 
correct way. Rotation of the handles through an arc 
causes the blades to revolve about their own axes. Thus 
the integrity of the maternal soft parts is preserved. 


While it may be true that the best method is 
that one to which the operator has best trained 
himself, it is no less true that manual correction 
usually calls for the insertion of the whole hand 
into the vagina, with displacement of the head 
upward and out of the pelvis to secure the degree 
of internal rotation necessary. This procedure, 
however, increases the danger of infection and 
invites the possibility of prolapse of the cord. 
Even after rotation has been accomplished in this 
manner, backward rotation of the occiput, after 
the hand is withdrawn from the head and before 
the blades of the forceps can be applied, is an 
exasperating and frequent occurrence. DeLee 
recommends here the use of an Allis clamp, or of 
a double volsellum forceps, by which the scalp, 
after rotation, is firmly grasped and steadied by an 
assistant until the forceps can be applied. 

The Pomeroy maneuver, recently described by 
Aranow, is manual rotation whereby the body of 
the baby is rotated on its own axis 180 degrees, 
thus bringing the sagittal suture back into the 
same oblique diameter of the pelvis. In this 
manner the right occipitoposterior position 
(occiput dextra posterior, 135 degrees) is con- 
verted into left occipitoanterior (occipito lavus, 
45 degrees), or left occipitoposterior (occiput 
levus posterior, 135 degrees) into right occipito- 
anterior (occiput dextra, 45 degrees). 

The method of Tarnier and that of Hodge, both 
aim at correction of the malposition by intra- 
vaginal manipulation and digital pressure, with- 
out displacement of the head. Both methods 
sometimes produce the desired result. 

Until comparatively recent years rotation was 
not included among the “properties,” or “func- 
tions,” of the forceps. Smellie, in 1752, was 
perhaps the first to perform instrumental rotation. 
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Fig. 3. The first application is the same as for the 
opposite anterior position. 


In 1865 Scanzoni devised a method of delivery 
whereby rotation and traction together were the 
principal features. It was after him that the 
original Scanzoni maneuver for the treatment of 
occipitoposterior positions derived its name. But 
rotation in these instances was doubtless im- 
parted to the head by twisting of the handles of 
the forceps (Fig. 2A), for it was not until later 
(1881) that Tarnier brought forth the idea of 
sweeping the handles through a large circle to 
effect rotation of the head within the pelvis. 

Needless to say, traction with rotation in the 
form of a spiral twist was not long popular, and, 
as a consequence of many serious injuries to the 
pelvic floor attributed to this operation, the 
Scanzoni procedure fell into disrepute. 

It remained for Bill, of Cleveland, by the 
“modified” Scanzoni maneuver, to prove un- 
mistakably that the forceps can properly and 
safely be used as a rotator, and that in this 
respect it is often superior to the hand in that the 
blades do not displace the head as does the hand. 
Indeed, to the accoucheur the forceps is but an 
extension of the hand and should be used as such 
in the performance of his art—much as the 
surgeon uses his knife or as one uses a pen with 
which to write. The instrument is but the agent 
through which the hand operates. 
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Fig. 4. Elevation of the handles to increase flexion and 
to free the head. 


The technique of this operation is neither 
difficult nor dangerous. Properly executed it pro- 
vides not only a beautiful obstetrical maneuver, 
but also a means by which may be avoided many 
of the unhappy results accredited to this position 
of the head. 

It is necessary, first, that the attendant be 
familiar with the use of instruments and that all 
of the conditions governing the use of forceps 
be present. After the bladder is emptied the 
maternal soft parts are carefully prepared by the 
liberal use of a neutral liquid soap, which not only 
assists in ‘ironing out” the pelvic passageway, 
but acts as an ideal lubricant for the passenger as 
well. The exact position of the head is then care- 
fully determined, the posterior ear being located 
if necessary. 

The choice of forceps depends upon the oper- 
ator. Those commonly preferred are the Tucker- 
McLane variety (Fig. 1), solid blades with a long 
shank. The reason for this preference lies in the 
ease of their introduction, rotation, and with- 
drawal, which renders their selection ideal for this 
operation. 

The first application is made exactly as for the 
opposite anterior position. For right occipito- 
posterior (occiput dextra posterior, 135 degrees) 
the first application, then, would be as for left 
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Fig. 5. 
traction. 


Rotation to right occiput transverse. No 


occipito-anterior (occiput lavus, 45 degrees), the 
pelvic curve of the forceps in the initial applica- 
tion thus being directed toward the baby’s fore- 
head. An accurate cephalic application is essen- 
tial to avoid slipping of the blades during rotation 
(Fig. 3). 

The forceps are now locked. To increase flexion 
and to free the head from the grasp of the soft 
parts the handles, gently compressed, are carried 
to the patient’s thigh toward which the baby’s 
face is directed. In this movement the handles 
traverse a line parallel with that of the sagittal 
suture (Fig. 4). 

From this point rotation is accomplished with a 
gentle sweeping motion, the handles describing a 
large arc, thus keeping the blades in approximately 
the same axis (Fig. 2, B). The fingers of the free 
hand, meanwhile, are touching the occiput, to 
apprise the operator of the degree of anterior 
rotation. Rotation is continued until the occiput, 
passing through the transverse and the anterior 
positions, finally occupies the directly anterior, or 
zero, position, and the handles of the forceps, in- 
verted, become directed toward the floor (Figs. 5, 
6 and 7). No traction has been employed up to 
this point. The head has rotated in the same plane 
it occupied at the beginning of the maneuver, and 
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lig. 6. Rotation to right occiput anterior. No traction. 
The handles describe a wide are. 


only the abnormality of position has been cor- 
rected. Excessive force to accomplish rotation is 
contra-indicated. 

To overcome backward rotation of the occiput 
slight traction toward the floor is now exerted upon 
the inverted handles. This fixes the head in its 
new position before the second application is made. 

In the -re-application of the forceps, the 
posterior blade is inserted first. This aids in 
steadying the head and preventing its displace- 
ment during the application of the anterior blade. 

The pelvic curve of the instruments now is 
directed toward the occiput. 

The remainder of the delivery is completed 
exactly as that of any other occipito-anterior 
position. 

The use of the forceps to accomplish delivery in 
cases of posterior position has become increasingly 
popular. Special types of blades, as the Kjelland 
forceps, have been devised. Seides, emulating 
Bill, introduced his “‘two-forceps maneuver,”’ 
while later DeLee described his “key-in-lock”’ 
operation. 

It may not be amiss here to add that “not 
force, but art” is the prerequisite to every 
obstetrical procedure. The untutored hand re- 
flects its lack of skill in dead or mutilated children, 
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Fig. 7. Rotation to the zero completed. Traction at this 
point to fix the head before the re-application. 


and in extensive damage to the birth canal. The 
excellent survey of Douglas Miller reveals 2 cases 
of fracture of the parietal bone and 7 dead children 
after forceps rotation and delivery in 35 cases! 
To employ such force as is required to fracture an 
infant’s skull is reprehensible, to say the least. 
Since failure of the head in the posterior position 
to descend spontaneously is usually due to the 
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faulty position, forcible traction upon such a head, 
to bring it to a lower pelvic plane before rotation, 
is also reprehensible. 


CONCLUSIONS 


1. The diagnosis of position is essential to the 
proper management of any labor. 

2. Occipitoposterior positions, if neglected, 
cause increased fetal mortality and maternal 
morbidity. 

3. Usually during the first stage of labor in 
these cases, interference is not indicated except 
for conservative treatment for the support of the 
patient. 

4. In the second stage rotation of the occiput 
manually or by means of forceps is often necessary 
to complete the delivery. 

5. The modified Scanzoni maneuver, if more 
thoroughly understood, offers here certain ad- 
rantages over other methods of delivery. 


REFERENCES 

Aranow, H. The Pomeroy maneuver. New York State 
J. Med., 1926, xxvi, 961. 

Birt, A. H. The modified Scanzoni maneuver. Am. J. 
Obst. & Gynec., 1925, ix, 342. 

DeLer, J. B. Principles and Practice of Obstetrics, 4th 
ed. also Am. J. Obst., 1918, Ixxviii, 791. 

EISENBERG, C. The Kjelland forceps. Med. Klin., xx, 
1694. 

Idem. The treatment of occiput posterior position after 
engagement of the head. Surg., Gynec. & Obst., 1928, 
xlvi, 696. 

Jarcuo, J. The réle of posture in obstetrics. Surg., Gynec. 
& Obst., 1929, xlviii, 257. 

Mitter, D. A survey of 750 cases of occipitoposterior 
positions. Tr. Edinburgh Obst. Soc., session Ixxxvi, 
1927, p. 77. 

Serpes, $. A “two-forceps manceuvre.’ 
Obst., 1923, XXxxvi, 421. 

Wiis, J. W. Textbook of Obstetrics, 3d ed. 


’ 


Surg., Gynec. & 








McWHORTER: CLOSURE OF A SHORT INTESTINAL END 


1037 


AN ORIGINAL METHOD OF CLOSURE OF A PARTIALLY APERITONEAL 
OR SHORT INTESTINAL END 


GOLDER LEWIS McWHORTER, Pu.D., M.D., F.A.C.S., Cuicaco 


Assistant Clinical Professor of Surgery, Rush Medical College of the University of Chicago 


“HERE is at present no thoroughly satisfac- 
tory method for closure of a short or partially 
aperitoneal intestinal end or one which has 

been cut short. As a result, leakage frequently 
occurs. 

It is necessary to have a wide approximation of 
aperitoneal intestinal surfaces, which do not ad- 
here so firmly as when covered with peritoneum, 
and to use preferably non-absorbable suture ma- 
terial. 

After resection of the duodenum and the ascend- 
ing or the descending colon, there is usually a 
portion of the circumference not covered with 
peritoneum and there is frequently a short stump. 

In an effort to avoid leakage from the lumen of 
the colon, it is customary to use a side-to-side in- 
stead of an end-to-end anastomosis when the seg- 
ment is not completely covered with peritoneum. 
Frequently a proximal colostomy is also done to 
safeguard closure of the ends of the colon. 

After invagination, a partially aperitoneal or 
short intestinal end is usually covered with 
omentum and sutured to the peritoneal surface 
of an adjacent viscus or to the abdominal wall 
near the incision. A small drain may be inserted 
so that a possible leakage will find its way exter- 
nally. 










Aperitoneal 
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Peritoneal 
Sarface 


An original method of firmly invaginating short 
or partially aperitoneal intestinal ends has been 
used satisfactorily. This method is adapted par- 
ticularly to closure of very short duodenal stumps, 
which, necessarily, may be cut close to the lesser 
pancreatic duct and to important blood vessels. 


TECHNIQUE OF INVAGINATION 


The intestine is cut off, preferably beyond a 
clamp applied so that the middle of the aperi- 
toneal portion or short side forms one corner or 
angle (Fig. 1, A). If possible the stump is in- 
vaginated without opening the lumen. This may 
be done by inserting a Cushing running suture 
from side to side over a crushing clamp; traction is 
made on the two ends of the suture after the clamp 
is removed. 

When the intestinal end is cut very short, it is 
frequently impossible to use a clamp. The run- 
ning invagination suture should then be started 
from the middle of the aperitoneal surface—the 
critical corner. 

A fixation suture further to invaginate this cor- 
ner is passed from it (Fig. 1, A) to the intestinal 
wall some distance downward and as_ nearly 
opposite to it as to produce the desired invagina- 
tion. If the intestinal stump is fairly long the 
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Fig. 1. The critical corner A should be located, in the middle of the aperitoneal 
portion of the intestinal end, on the short side, or next to a vital structure. A suture 
passed from this corner A to the opposite wall B assists in the invagination. 


Fig. 2. 


If possible, closure of the intestinal lumen is done without opening it, by 


suturing over a clamp. Several rows of sutures firmly fix the invagination of the end. 


Fig. 3. 


The desired maximum of invagination of the intestinal end is illustrated. 


There is no disturbance of the blood supply. 
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suture may be introduced into the opposite wall, 
proximal to the end (Fig. 1, B) by about the width 
of the lumen. 

Intermediate sutures of chromic catgut and a 
final row of intestinal approximation sutures, 
preferably of a fine, non-absorbable material, are 
inserted (Fig. 2). 

If the invagination of the critical corner (Fig. 3) 
is carried beyond the line dividing the aperitoneal 
from the peritoneal surfaces, it will anchor them 
more firmly. 

If a very short intestinal end occurs and in- 
vagination is thus limited, an inversion and-fixa- 


tion suture may be passed from the critical corner 
to some point in the side of the intestinal wall 
along a line from A to B in Figure 1. This step 
will produce a maximum of invagination. 

The technique described may be used in the 
closure of any short intestinal end and will secure 
the maximum invagination of the corner which is 
nearest to the blood supply or to other impor- 
tant structures. Occasionally it may be desirable 
to secure both of the corners and anchor them in 
this manner. 

The method does not interfere with the blood 
supply. 
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THE AMERICAN HOSPITAL 


HE American hospital, like 

American institutions, was modeled on 

the English plan, but in some very 
important respects the relations of the hos- 
pital to the public have been changed for the 
better. Whereas in England the fine public 
hospitals, well equipped and staffed with the 
best men that England affords, retain their 
primitive characteristics of caring only for the 
charity patient, in America, generally speak- 
ing, there has grown gradually the plan that 
was adopted in 1889, when St. Mary’s Hos- 


most 


pital in Rochester was opened, of caring for 
all classes of people in the same hospital. It 
is becoming generally recognized that sick- 
ness is no respecter of persons and that the 
sick man, regardless of race, creed, social, or 
financial condition, is entitled to proper care, 
and that those at the upper end and middle 
of the financial scale should receive the same 
care as those at the lower end. 

In one important respect, however, the 
American hospital maintains something of the 
fundamental characteristics of those earliest 
institutions from which sprang the modern 


hospital. Public hospitals in England were 
built to take care of those persons who had no 
other place to go, and they, therefore, were in 
every respect charitable organizations. They 
were not supported by public taxation, but by 
appealing to the generous minded for aid, and 
comparatively few of these splendid English 
institutions have endowments which are any- 
thing like adequate for their purposes. 

The remarkable change in medicine which 
was brought forward by the discoveries of 
Pasteur and their application by Lister, 
changed the entire conception of hospitali- 
zation. From being a possible source of con- 
tagion and infection to all within its walls, 
the hospital, with the disappearance of such 
malign influences, became the safest retreat 
for the sick, and as we look at the hospital 
today, for those who are seriously ill and 
especially those requiring surgical operation, 
it has become the haven of refuge. 

Unfortunately, in this more modern under- 
standing of the hospital, the public has retained 
the attitude that the hospital must be support- 
ed, at least as far as the charity cases are con- 
cerned, by an appeal to charity, or to put it 
more frankly, the hospital is left to shift for 
itself as nobody’s business. 

The services of the medical profession for 
the poor are the one thing that all hospitals 
give away freely. I am proud to belong to a 
profession so truly humanitarian. The ex- 
penses of the hospital other than for medical 
services must be paid, however, and while it 
occasionally is the good fortune of an insti- 
tution to have endowments or support from 
generous minded citizens, the large majority 
of hospitals have no such resources and either 
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must fail in their full duty to the patient or 
make an increased charge to the sick within 
the hospital who do pay, sufficient to cover 
the cost of maintaining care for the large 
number of patients who are unable to pay. 

The injustice of this disregard for the sick 
man, already crippled in his resources by his 
own misfortunes in being obliged to bear taxes 
imposed on him for the care of others who are 
unable to pay, is manifest, and the financial 
burden lies not alone in the cost of room 
and board and in the cost of nursing, but 
in addition in a series of charges for the use 
of the operating room, laboratories, X-ray, 
medicines, dressings, and other details of 
hospital care, which are as unexpected to the 
patient as they are embarrassing. Altogether 
a financial burden so great is imposed that the 
common man hesitates to enter a hospital 
even when it is obviously for his own best 
interest. It is true that in the large cities, 
charity hospitals are maintained by the public, 
but the self-respecting American citizen of 
small means has pride; he has no desire for 
either himself or his family to accept charity, 
and yet his only recourse is either to swallow 
his pride or strain his financial resources to 
the utmost. 

The community hospital must and does 
accept whatever sickness is brought to its 
doors. The automobile wreck, for example, 
throwing the burden of a number of persons 
seriously injured on the hospital, has become 
a financial menace to these hospitals. Many 
small community hospitals throughout the 
country have been financially ruined by 
automobile accidents. The hospitals are not 
responsible for the wrecks, but they cannot 
refuse to care for the injured. 

The costs of such care should not be thrown 
on the hospitals but on the public. In large 
cities, most general hospitals no longer main- 


tain an ambulance service but leave that 
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service in the hands of the public hospital in 
order to avoid financial embarrassment. The 
manifest duty of the governing bodies, munici- 
pal, county, or township, is to place this burden 
on the public where it belongs. Why should it 
make any difference where the patient is sit- 
uated if he is a proper object of public sup- 
port and is cared for well and economically? 
The medical care costs nothing in either case. 
In the large majority of instances governing 
bodies pay nothing, in others some conception 
of duty will be found, but as a rule the amount 
they pay is less than the actual cost of care 
for the patients. 

The high cost of hospitalization is a matter 
of concern to all good citizens. The sick man 
is a liability to his community, but he may be 
converted into an asset if he is made well as 
quickly as possible. Let us not forget that 
the hospital is a community necessity and not 
a profitable business. 

The trained nurse has been accused, in the 
main unjustly, of contributing to the high 
We must consider that the 
nurse has put in three years of twelve months 
each in her training and that her responsibil- 
ities are great and her hours are long. Few 
after many years of conscientious 
labor have sufficient savings to be independ- 
ent in their old age. It is equally true that the 
superior position which the nurse should 
occupy by reason of her training is not at- 
tained, and that much of the work that she 
does could, and should, be done by a hospital 
maid under her direction, with a great re- 
duction of the cost to the patient. 

In the new hospitals that are to be built, 
I look forward to seeing far-reaching changes 
in planning, construction, and business man- 
agement which will give sick people in 
moderate circumstances privacy and good 
care within a price that they can afford. 
And above all, I look forward to a realization 


cost of sickness. 


nurses 
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on the part of the public that it is their duty 
to care for the sick unable to pay, a duty 
which they recognize in the care of the insane 


and criminal. W. J. Mayo. 
SOME FACTORS INFLUENCING 


PERMANENT HEALING 
MALIGNANT TUMORS 


ADIUM is not as much used in the 
treatment of malignant tumors as it 
should be—of that there can be little 

doubt. Reports from many expert workers in 
the field of radiation indicate an encouraging 
number of permanent healings in cases other- 
wise hopeless, yet many surgeons of wide ex- 
perience will tell you that they have never 
seen a cure resulting from radium treatment. 
Several reasons have contributed to the skep- 
ticism of so large a number of the profession. 
Perhaps the most important is the almost pro- 
hibitive cost of radium, making it difficult to 
secure an amount adequate for effective use, 
but there are others, such as its application as 
a last resort in hopelessly advanced cases, the 
unwise selection of cases for its use, and above 
all lack of experience in its use in the earlier 
years following its introduction. 

Forssell' has given a most complete and 
careful monograph on this subject. His report 
is based on a study of 1,448 patients treated at 
Radiumhemmet, a hospital for the treatment 
of cancer established in 1910 by the Stock- 
holm Cancer Society and now receiving sup- 
port from the Swedish Government. ‘The 
results of the treatment have been followed at 
intervals for as long as 15 years in some cases. 
This is made possible by the fact that the 
Swedish Parliament voted to defray the travel- 
ing expenses of all patients too poor to bear 
the expense themselves. 

During the first years of the institution only 
such tumors as were inoperable were treated. 


OF 


1 Acta Radiol., 1928, sup. 11. 
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Later with improved technique and a larger 
supply of radium, border-line cases were 
treated, and of late years certain operable 
cases have been also treated in which the 
results seem to indicate that radiotherapy 
gives better results than surgery alone or sur- 
gery combined with radiotherapy. In addi- 
tion to its curative value, experience also indi- 
cates that in many hopeless cases radium 
offers a means of materially delaying the 
progress of the disease and alleviating symp- 
toms, in certain instances giving a degree of 
relief which makes it possible for the patient 
to return to his usual vocation for a consider- 
able length of time. 

The insufficient amount of radium generally 
available for treatment is repeatedly empha- 
sized in Forssell’s paper. While there is no 
such thing as a fixed “cancer dose,” a certain 
minimum amount is necessary. This makes it 
possible to apply the radium for the shortest 
time, by preference in a single sitting. Re- 
peated treatments are advised only in cases in 
which the situation of the growth suggests the 
danger of too great reaction or damage to sur- 
rounding tissues, making it impossible to apply 
the dose at one treatment. In certain groups 
of cases, for example cancer of the uterus, 
radium is used almost exclusively, with exact 
local distribution at two, or at the most three 
treatments, over a short time usually from 3 
to 4 weeks. On the other hand sarcomata are 
frequently treated by X-ray alone or by a 
combination of radium and X-ray therapy. 

A factor of equal, or perhaps greater, impor- 
tance than inadequate amount of radium has 
proved to be the inexperience of the operator. 
During the early years of its use, from 1910 to 
1913, the treatment was to a considerable ex- 
tent experimental in an effort to elaborate a 
satisfactory technique. Early in 1914, when 
the technique had been fairly well established 
on a basis of a considerable experience, the 
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percentage of absolute healing rose rapidly: 
for example, in cancer of the uterus the per- 
centage improved from 26.9 per cent in 1914 
to 32.5 per cent in 1915. The treatment was 
then placed in the hands of another physician, 
lacking experience, and the figures for per- 
manent healing sank to 8.5 per cent and later 
to 14.3 per cent respectively for the 2 years 
1916 and 1917. When the new physician had 
gained sufficient personal experience the fig- 
ures rose to the old level for the years 1918 to 
1921. 

This seems to show most strikingly the 
importance of establishing clinics in larger 
centers where patients apparently suited to 
this form of treatment can be received and 
carefully studied as to the best form of treat- 
ment, whether by surgery alone, by surgery 
and radiotherapy combined, or by radium 
alone. Forssell’s careful follow-up over such a 
long period of time gives convincing evidence 
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of the permanence of cure in a large number of 
cases. It is manifestly impossible for the vast 
majority of individual workers and for most 
small communities to support a radium clinic 
where a really sufficient amount of this expen- 
sive element can be obtained and held avail- 
able for use. 
our country, but unquestionably there is great 
need for the establishment of a much larger 
number of such centers of treatment for other- 
wise hopeless cases. 


There are a few such clinics in 


The results also con- 
clusively show the value of co-operative effort 
of large groups of medical men in referring 
patients and in follow-up of results; thorough 
study of technique and its adaptation to the 
individual case; ample supplies of radium and 
apparatus. These with the experience of the 
operator and his adaptability to the work are 
certain to have a highly important influence 
upon future treatment of malignant tumors. 
MartTIN B. TINKER, M.D. 
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MASTER SURGEONS OF AMERICA 


MARCUS WHITMAN 


NHE first surgical operation performed by an American physician west of 
the Rocky Mountains was performed by a young doctor from New York 
state, Marcus Whitman, M.D., in the latter part of August, 1835. The 

place was the annual rendezvous of fur traders and Indians on Green River, 
Wyoming, and the patient was the famous scout, Captain Jim Bridger. The 
surgeon removed an iron arrow head, three inches long, from the patient’s back 
where it had been embedded for three years. The arrow head was crooked at 
the point and a cartilaginous substance had grown around it, rendering the 
operation difficult for that day and place, but it was completely successful and 
the reputation of the physician was established. Similar operations were fol- 
lowed by an urgent demand for his medical and surgical services, while his kind- 
ness and firm, upright character won for him for the rest of his life the title ‘‘ The 
Good Doctor.” Dr. Whitman was a man of remarkable physique, about five 
feet ten inches high, deep chested, and with a large head set close upon broad 
shoulders. His endurance and physical strength were remarkable. He had the 
body and the mind of the explorer, the adventurer, and the scientist. 

The young surgeon, thirty-three years of age, had crossed the continent with 
a companion, Rev. Samuel Parker of Middlefield, Massachusetts, to explore the 
Pacific Northwest as representatives of the American Board of Commissioners 
for Foreign Missions, and to report to the Board concerning the feasibility of 
establishing a mission among the Indians. Romantic rumor had reached the 
East a year or two earlier that the Indians of Oregon Territory were asking for 
the gospel, and the result was the sending of this investigating committee, con- 
sisting of a doctor and a minister, to determine the question. 

The number of Indians at the rendezvous in 1835 was so great and the in- 
formation derived from them and from the trappers was so impressive that Dr. 
Whitman returned East for reinforcements to establish at once a mission among 
the Indians. The following summer he returned to Oregon with his bride, 
Narcissa Prentiss Whitman, Rev. Henry Harmon Spalding and his bride, and 
a young man, William H. Gray, who came as general factotum, and was later to 
become the first historian of Oregon. 

Dr. Whitman and his wife were both of New England stock, their ancestors 
having settled in Massachusetts from England before 1635. They were well 
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educated for their day, and came from comfortable homes of godly and hard 
working parents who lived thriftily on the frontier of western New York. Dr. 
Whitman had been educated at Plainfield, Massachusetts, where he studied 
Latin under Rev. Moses Hallock. Then his family moved to Rushville, New 
York, and he studied medicine under Dr. Ira Bryant of that place. He had 
received his diploma at Fairfield in 1824, and had practiced medicine for four 
years in Canada and afterward in western New York. He had also gained a 
valuable business experience by a partnership with his brother in the manage- 
ment of a saw mill near Potter Center. His active mind, physical vigor, and 
adventurous disposition had made him eager for a larger field, and he had offered 
himself to the American Board ‘‘as physician, teacher, or agriculturist.” 

Mrs. Whitman was twenty-eight years of age, tall and noble looking, with 
golden hair, a gracious manner, and a lovely voice. An experienced teacher, she 
gave herself, heart and soul, to her husband’s work. Her coming and that of 
Mrs. Spalding marked the true beginning of American civilization on the Pacific 
Coast. Until woman comes the home is lacking. 

Dr. and Mrs. Whitman settled at Waiilatpu, six miles west of the present town 
of Walla Walla, Washington, and began their life work for the Indians. The 
doctor installed his bride in a log cabin made from trees which he cut in the 
Blue Mountains, twenty miles away. The floor was hard trodden clay, and 
across the openings in the rough walls skins and blankets were hung to keep out 
the cold night air and the prowling savage. Here Mrs. Whitman established the 
first American home on the. Pacific Coast, and here, on March 14, 1837, the first 
white child of American parents was born, Alice Clarissa Whitman. 

When an American traveler, T. J. Farnum, visited the Whitman mission in 
1839, he found that the young doctor and his wife had accomplished great things 
in a short time. In his diary for September 23 he wrote: ‘‘The old mission house 
stands on the northwest bank of the river, about four rods from the water side, 
at the southeast corner of an enclosure containing about two hundred and fifty 
acres, two hundred of which are under good cultivation. The products are wheat, 
Indian corn, beans, pumpkins, Irish potatoes, etc., in the fields; and beets, 
carrots, onions, turnips, rutabagas, water, musk and nutmeg melons, squashes, 
asparagus, tomatoes, cucumbers, peas, etc., in the garden—all of good quality 
and abundant crops.” A large mission house, 100 feet by 40 feet, for the use 
of travelers and future immigrants, was in process of construction. A grist mill, 
the first in the Inland Empire, was in operation. 

During these years of active work as pioneer and farmer, Dr. Whitman had 
learned the Indian language, had helped his wife with her teaching of the Indian 
boys and girls who crowded to the first school east of the Cascade Mountains, 
had ministered to the physical and spiritual needs of the Indians, and had 
acted as physician and surgeon for distant regions, going when needed to the 
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mission of Mr. and Mrs. Spalding at Lapwai, 120 miles to the east; to Tshimakain, 
150 miles to the north, where, in 1838, a new mission of the American Board had 
been begun by Rev. Cushing Eells, Rev. Elkanah Walker, and their wives; and 
even down to Vancouver, 300 miles westward, where the great post of the 
Hudson’s Bay Fur Company was located. It was a record of service rarely 
equaled in the missionary annals of the world. 

But Dr. Whitman was fated to play a more important part than that of 
pioneer physician and surgeon in the Pacific Northwest. In those days the 
ownership of the Northwest was in doubt. The land was held under a treaty of 
joint occupancy between England and the United States, with the understanding 
that eventually the country which had the greater number of settlers in the field 
would become its owner. But the people of the United States were ignorant of 
its value, while the British Hudson’s Bay Company was actively at work, deriv- 
ing a rich annual revenue from trade with the Indians. Dr. Whitman learned 
the fertility of the soil, the vastness of the river system, the extent of its forests, 
and its mineral resources. He became profoundly convinced of the value of the 
country to the United States. 

In September, 1842, a little party of travelers from the East brought word 
that a new treaty was about to be negotiated between England and the United 
States, which, it was believed, would settle the Northwest boundary line. In 
the absence of reliable information concerning the value of the country it was 
likely that the United States would amiably allow Great Britain what she 
desired in the Northwest, in return for concessions elsewhere. Dr. Whitman 
resolved to inform his government concerning the great value of the land of his 
adoption. To the remonstrances of his fellow-missionaries he said, ‘‘Gen- 
tlemen, though I am a missionary I am not expatriated. To Washington I 
will go.” 

On October 3, 1842, he started to cross the continent with one white companion 
Lovejoy, who had just brought from the East the news of the impending treaty. 
Dr. Whitman had other business than interviewing the government at Wash- 
ington, for his fellow-missionaries had entrusted him with important correspon- 
dence addressed to the American Board at Boston, but his primary object was 
political, and he went first to Washington by the most expeditious route. 

His winter ride from Walla Walla to Washington was full of romantic and 
terrible adventures. It has been called “the greatest ride in history.” Blocked 
by Indians on the warpath, and snows in the northern mountains, he turned 
south through Utah and made his way to Bent’s Fort on the Arkansas River. 
Thence he hastened to Washington, his face and hands and feet frozen by 
exposure. Lovejoy remained in the Mississippi Valley to arouse interest in 
Oregon and urge people to join the wagon train which, it was hoped, would 
cross the continent that summer. 
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Dr. Whitman reached Washington on the third of March, 1843, and Congress 
adjourned the next day. He could make no impression on Daniel Webster, then 
Secretary of State, but was more successful with President Tyler. He obtained 
from the latter virtual agreement that no settlement of the Northwest boundary 
line would be made until the chance had been given to demonstrate that Oregon 
could be reached by wagons, and hence was accessible for settlement by the 
United States. Seven years before Dr. Whitman had taken across the moun- 
tains the first wagon to the Pacific Northwest. 

Horace Greeley wrote in the New York Tribune about Dr. Whitman as he 
hurried from Washington, through New York, to Boston. He transacted his 
business with the American Board and reported that he was received coolly for 
abandoning his post. Then he turned westward and, after a brief visit in western 
New York state to see his family and the family of Mrs. Whitman, he overtook 
the wagon train which had already started from the Missouri River, and was 
speedily elected its guide. Two hundred wagons, eight hundred or more American 
settlers, and two thousand horses and oxen composed the great wagon train of 
43 which moved slowly westward across the prairies, through the Rocky Moun- 
tains, past the post of the protesting Hudson’s Bay Company at Fort Hall, over 
the Blue Mountains to Waiilatpu, and down to the Willamette Valley. That 
wagon train blazed a trail so broad and clear across the continent that at once 
settlers poured westward in an unending stream. Soon the Americans vastly 
outnumbered the English and when by treaty, June 17, 1846, the Northwest 
boundary line was settled, it was drawn at the 4oth parallel, instead of the mouth 
of the Columbia, or perhaps even the 42nd parallel, the northern boundary of 
California. A vast region of immense natural resources had been saved to the 
United States by the wagon train of ’43 and by the doctor who rode at its head, 
who had been prophet enough to foresee the value of the country and hero 
enough to risk his life to save it. Has any member of the medical profession 
rendered a greater service to his country? 

After the great wagon train had left the mission station at Waiilatpu, where 
it had rested and supplied itself with provisions, it traveled down the Columbia 
and out of the life of Dr. and Mrs. Whitman. This faithful couple, true to their 
original intention, settled down as missionaries to the Indians, striving to do 
what they could for them intellectually, physically and morally. They quietly 
took up again their missionary work, healing the sick, teaching the young, advis- 
ing and inspiring the tribes. 

But it was evident that the coming of so great a tide of white settlers would 
disturb and terrify the Indians. They felt that they would be driven from their 
homes and they blamed Dr. Whitman for his part in hastening the tide. The 
signing of the treaty and occupation of the country by the United States meant 
practically the signing of the death warrant of Dr. Whitman and his wife. 
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Measles broke out among the Indians near the mission in the fall of 1847. 
Dr. Whitman treated the patients among the Indians and among the visiting 
white immigrants with the same remedies, but many of the Indian patients died. 
Taking his remedies, they followed also the Indian custom of a sweat bath. 
In a low lodge of closely woven boughs by the bank of the river, water was 
poured on heated stones to make steam in which the sick were laid; emerging at 
last, dripping with sweat, they leaped into the ice cold stream. When many of 
them died under this treatment it was whispered that Dr. Whitman had poisoned 
them. An Indian custom dictated revenge. 

On November 29, the discontent and hate which had gathered like a storm 
suddenly broke. Dr. and Mrs. Whitman were killed and scalped. All the boys 
and men in the mission were also killed, while the women and children, some 
forty in number, were held by the Indians for their own purposes and for ransom. 
In the lust for blood and destruction the mission buildings were burned down, 
the orchard was hacked to pieces, and scarcely a vestige left of the mission 
station in which the good doctor and his wife had spent their lives for those who 
slew them. 

The closing scene in the life of Dr. Whitman saw him in the réle of physician 
ministering to the sick. Three Indians, wrapped in blankets, had come to the 
door of the mission and asked for medicine. As he bent over his medicine chest 
to select the proper remedy for the sick Indian, one of the others slipped behind 
him and, raising his tomahawk, struck a glancing blow on the back of his head. 
The doctor leaped for the throat of the other Indian but as he struggled the 
deadly tomahawk rose and fell, striking the doctor on the top of the head, 
penetrating the skull, a fatal wound. He died as the physician would like to die, 
in the act of service. Of him too, it might be said that ‘‘he came, not to be minis 
tered unto, but to minister, and to give his life a ransom for many.” 

The one hundredth anniversary of the founding of the Whitman mission and 
the beginning of American civilization on the Pacific Coast will be celebrated in 
1936 by the people of Walla Walla and the state of Washington in co-operation 
with Whitman College, his living memorial. STEPHEN B. L. PENROSE 
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rHE CLINICAL CASES OF AMATUS LUSITANUS 


comprised the modern Portugal and a part of 

Western Spain, had been battered about and 
subject to various countries up to the middle of the 
twelfth century. It had passed through the stages 
of being a colony of Greece and later of Rome, then 
coming under the Moorish domination until finally 
under Alfonso I it became a kingdom in 1139. It 
then flourished as an independent kingdom until 
1580 when it lost its autonomy and became subject 
to Spain. During its early period it borrowed its 
medicine and its medical ideas from the country to 
which it was subject, becoming in turn medically 
Greek, then medically Roman, and finally, during 
the period of Arabian domination, Arabian in its 
medical thought. When it became a self-ruling 
kingdom under Alfonso I, it turned a little attention 
to medicine and founded two medical universities, 
the first in Lisbon in 1290 and the second at Coimbra 
in 1307. These flourished up to the period of the 
Renaissance but produced practically no great men. 
Inheriting as it did, the Jewish tradition in science 
and art, many of Portugal’s men of prominence in 
these fields were Jews and were driven out rather 
rapidly as soon as they obtained any prominence. 
Consequently they are found in other countries 
rather than in their native land. 

It is rather interesting to note that these men 
dropped their own names and took either a part of 
their own name or an entirely new name and added 
to it the name of the ancient country, Lusitania. So 
we find that one of the most prominent Portuguese of 
the sixteenth century called himself Amatus Lusi- 
tanus—Amatus of Lusitania. His real name was 
Juan Rodrigues de Castel Branco. He was born in 
the province of Beira in 1511 and was descended 
from a Jewish family, which in order to be safe, 
had, through the force of public opinion, embraced 
Christianity and followed that faith at least openly. 
Amatus did not follow his medical studies in 
Portugal either at the University of Lisbon or 
Coimbra but went to Spain and took his medical 
education in Salamanca where he studied under 
Alderate and attended the University at the same 
time as the famous Spanish physician Andrés 
Laguna. He appeared to be particularly interested 
in surgery as he took a surgical service in two 
hospitals and then, finding apparently that there 
was not sufficient opportunity for advancement in 


i country of the ancient Lusitanians, which 


Portugal, left the country and went first to Antwerp 
and later to Ferrara. In the latter place he had the 
opportunity to follow out his anatomical studies 
through dissection both of human and animal bodies 
and says that he personally dissected more than 
twelve. 

In 1549 he left Ferrara and went to the province of 
Ancona which had been annexed by the papal states 
in 1532 and there started to practice. In a short 
time he attained a very large following and a great 
reputation in surgery. However, tragedy, as it so 
commonly did in the sixteenth century, stalked on 
the footsteps of success, for in 1554 he was suspected 
by the Inquisition of following his former faith of 
Judaism. When this occurred there was only one 
thing for him to do and that was to leave Ancona 
and go to some country where he would be safe. 
In the meanwhile all of the wealth which he had 
gained during his residence in Ancona was seized 
by the Inquisition, and a poor man he went to 
Pesaro where he was protected for a time by the 
Duke of Urbino. In spite of the fact that he was 
asked to go to Poland by the King, he decided to go 
to Thessalonica, now known as Salonica, where 
Jews were free to worship in their own way, and he 
then openly returned to the faith of his fathers. 

Among his principal works of clinical interest is 
a series of case histories, so to speak, which he 
published in sections of 100 cases each. The first 
of these appeared in Florence published in 1551, 
the second in Venice in 1552. He then published a 
series of 400 cases at Basle in 1556, the fifth hundred 
at Pesaro in 1556, the sixth at the same place in 
1558, and the seventh at Thessalonica in 1561. A 
completed collection appeared in Venice in 1557 
before the publication of the sixth and seventh 
centuriz as individual parts. 

The general arrangement of this book is quite 
interesting. It consists of 400 clinical histories 
which are cited very carefully giving the symptoms, 
physical signs, and results of what had been done 
in the various cases. To the important ones, there 
is appended what is called a “‘Scholia.” In this 
Amatus goes over the general principles of the 
disease under consideration, discusses the various 
points, and cites the opinions of other authors con- 
cerning it. It is noteworthy that Amatus, although 
interested in surgery as a young man and evidently 
practicing it, at the time this book was written did 
not himself practice surgery as in several places he 
advises sending for a surgeon. 
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Surgery by Romanis and Mitchiner! is now 

available. Thisis an English work depicting Eng- 
lish methods and ideas. An apology should be offered 
for this statement since in reality there should be no 
English or German or American school of surgery. 
Close contact through rapid transportation and con- 
stant interchange of thought and ideas is rapidly 
producing a school of surgery which is international. 
It is only in a detail here, an improvement there, an 
advancement of a physiological or pathological 
concept here today and its clinical application in a 
distant land tomorrow that afford any geographic 
distinction. ‘Truly individual lands have an oppor- 
tunity in that various diseases may be confined to 
a considerable extent to climatic or geographic 
locations, as bilharziosis to Egypt, yet the greater 
part of all surgical afflictions are world-widespread. 

This, the second edition, is a distinct improvement 
over the first and much of the material has been 
altered and brought up to date. In the description 
of massive collapse of the lung it is stated that ‘An 
X-ray shows the diaphragm to be depressed”’ and 
“Treatment consists in applying a blister to the neck 
to counter-irritate the phrenic nerve and giving 
an expectorant mixture.” I fear these statements 
would not be accepted by the junior quiz masters in 
American medical schools. 

In the discussion on thyroid surgery, the prepara- 
tion of the toxic cases should be more fully described. 
Ivery surgeon recognizes that this part of the treat- 
ment is most important, in fact often the most vital 
one. No reference is made to the postoperative 
administration of iodine. Many statements in the 
division on gall-bladder surgery are open to serious 
question. These few comments are intended as a con- 
structive criticism as in general all surgical topics 
are exceedingly well covered. Special note should be 
made of the chapter on diseases of the joints; the 
authors deserve much credit for the clarity and com 
pleteness of their presentation. 

This work of two volumes is a complete, of neces- 
sity at times brief, survey of genera] and special sur- 
gery and offers the student, with stated exceptions, 
an excellent and complete text for the study of sur- 
gery. An added convenience is a complete index to 
the whole work at the end of each volume. 

Joun A. WOLFER. 


HE second edition of The Principles of Electro- 
therapy and Their Practical Application, is one 
of the best available books on electrotherapy. An 
excellent history of electrotherapy is given in the 


'THE SCIENCE AND Practice oF SurGERY. By W. H. C. Romanis, 
M.A., M.B., M.Ch. (Cantab.), F.R.C.S. (Edin.), and Philip H. Mitch- 
iner, M.D., M.S. (Lond.), F.R.C.S. (Eng.). 2d ed. 2 vols. New York: 
William Wood and Company, 1929. 


2THEe PRINCIPLES OF ELECTROTHERAPY AND THEIR PRACTICAL 
AppLicaTION. By W. J. Turrell, M.A., D.M., B.Ch. (Oxon.), D.M.R.& E. 
(Cantab.). 2d ed. New York: Oxford University Press, 1929. 


[sir second edition of Science and Practice of 
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first part, and in the second part are described the 
therapeutic actions of the various electrical currents. 
The chapter on the constant or galvanic current 
gives in detail the various experiments to show the 
lack of value as well as the value of this current. De- 
tails of interest are given as direct proof against the 
practicability of deep ionic medication. 

In the chapter on the action of interrupted cur- 
rents of low frequency the author likewise tries to 
judge scientifically the value of these currents. For 
instance, he says that although many special forms 
of current at varying rates of interruption have been 
designed and recommended by electrotherapists for 
exciting contraction in the involuntary muscles of 
the intestines, the fact nevertheless remains that the 
involuntary muscles of the stomach and bowels are 
incapable of excitation by any of the currents em- 
ployed in electrotherapy, and he explains the reason 
for this. But then he says that it is possible to treat 
indirectly certain forms of chronic constipation by 
stimulating the abdominal muscles. 

There are also chapters on the therapeutic action 
of the high frequency and static currents. In the 
third part the action of radiant energy is considered. 
Electrical accidents are discussed in Part IV and 
electrodiagnosis in Part V. The last part of the book 
covers the application of electricity in certain disease 
conditions and tries to evaluate the application of 
these forms of treatment to various pathological 
conditions. J. S. CouLter. 


HE fifth edition of the monograph on Artificial 
Sunlight and its Therapeutic Uses,’ is beautifully 
printed and well illustrated. Unfortunately the 
author is inclined to overemphasize the use of arti- 
ficial radiation to the disadvantage of long estab 
lished methods, as is shown in the statement: ‘‘It is 
doubtful if any therapeutic measure effects as much 
good as ultraviolet therapy in diseases of the liver.”’ 
The book is of greatest value to the specialist in 
this form of therapy. J. S. Courter. 


HE second edition of Fisher’s book on Treat- 
ment by Manipulation has been thoroughly re- 
vised and rewritten. Certain chapters have been en- 
larged, especially those on osteopathy, tennis elbow, 
chronic arthritis, and lesions of the sacro-iliac joint. 
The author points out the danger of manipulation in 
improperly selected cases, or when performed by 
inexperienced operators. He is very forceful in his 
condemnation of the unqualified practice of the bone- 
setter and the osteopath. He divided into four main 
groups those cases which can be cured or benefited 
S ARTIFICIAL SUNLIGHT AND Its THerAPpeuTIC Uses. By Francis 
Howard Humphris, M.D. (Brux.), F.R.C.P. (Edin), M.R.C.S. (Eng.), 


L.R.C.P. (Lond.), L.M. (Rot., Dublin), D.M.R.& E. (Cantab.). New 
York: Oxford University Press, 1929. 


4 TREATMENT BY MANIPULATION; A PRrAcTICAL HANDBOOK FOR THE 
PRACTITIONER AND STUDENT. By A. G. Timbrell Fisher, M.C., F.R.C.S 
(Eng.). 2d ed. rev. New York: The Macmillan Company, 1929. 
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by manipulation. They are cases with adhesions, 
functional or hysterical cases, unreduced dislocations 
or subluxations, and a miscellaneous group. He out- 
lines, under diagnosis, the various symptoms of ad- 
hesions as follows: limitation of movement, pain, 
weakness, tenderness, and recurrent effusion. He 
discusses manipulative procedures of hip, knee, an- 
kle, and foot, shoulder, elbow, wrist, hand, and spine. 
The author’s qualifications are excellent. His ma- 
terial is well chosen and presented. The discussion 
on osteopathy and chiropractic should be read gen- 
erally by the profession. This small book should be 
of value to every orthopedic, industrial, or traumatic 
surgeon. Puitie Lewin, M.D. 


HANDLER and Burton Wood have written a 
monograph on lipiodol in the diagnosis of thor- 
acic disease,' which might well be used as an example 
'LipropoL IN THE DiaGNosis or THoracic Disease. By F. G. 
Chandler, M.A., M.D. (Cantab.), F.R.C.P. (Lond.), and W. Burton 


Wood, M.A., M.D. (Cantab.), M.R.C.P. (Lond.). New York and Lon- 
don: Oxford University Press, 1928. 





SURGERY, GYNECOLOGY AND OBSTETRICS 


for other monographs. In a few pages they have pre- 
sented the history of lipiodol, the technique of giv- 
ing it, and a few words about the indications and 
contra-indications, while the remaining 1oo pages of 
the book are taken up with about 50 excellent radio- 
grams, showing various intrathoracic conditions. By 
means of these radiograms, by means of the short 
notes under each one, they describe graphically the 
appearances found in bronchiectasis, lung abscess, 
empyema, etc. 

That they prefer to give iodine by means of crico- 
thyroid puncture and not, as so many of us do in 
this country, by means of some sort of aspiration 
method or some method of instilling the lipiodol into 
the trachea through the mouth, cannot be offered in 
criticism of the book, because in spite of their prefer- 
ence they describe these methods even showing 
roentgenograms in which several of these methods 
have been used, and in which they have obtained the 
same excellency in their plates as they have with 
the cricothyroid puncture. Ratru B, BetrMan. 
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PRELIMINARY CLINICAL PROGRAM FOR PHILADELPHIA CONGRESS 


PRELIMINARY program of clinics and 

demonstrations to be given in the hospitals 

and medical schools of Philadelphia during 
the twentieth annual Clinical Congress of the Amer- 
ican College of Surgeons to be held in that city 
October 13-17 appears in the following pages. It 
will be noted that clinics are scheduled for Mon- 
day afternoon and for the mornings and after- 
noons of the following four days. The hospital 
schedules are to be revised and amplified during 
the weeks preceding the Congress to present a 
more complete outline of the clinical work that 
will be demonstrated. The surgeons of Philadel- 
phia are keenly interested to provide a complete 
showing of the clinical surgical activities of that 
great medical center. 

A series of fracture clinics will form an impor- 
tant feature of this year’s Clinical Congress. At 
many of the hospitals plans are being made for a 
complete showing of modern methods in the treat- 
ment of fractures with end-results. 

Programs for a series of five evening meetings 
are being prepared. On Monday evening at the 
presidential meeting, the president-elect, Dr. C. 
Jeff Miller of New Orleans, will be inaugurated 
and deliver the annual address. The annual Mur- 
phy oration in surgery will be another feature 
of that meeting. Distinguished surgeons of the 
United States and Canada and eminent surgeons 
from abroad have been invited to present papers 
dealing with surgical subjects of present-day im- 
portance at scientific meetings on Tuesday, Wed- 


nesday and Thursday evenings. On Friday eve- 
ning, at the annual convocation of the College, 
the 1930 class of candidates for fellowship in the 
College will be received. 

An interesting program of papers, round table 
conferences and practical demonstrations dealing 
with the problems related to the hospital stand- 
ardization program of the College and hospital 
efficiency in general is being prepared for the an- 
nual hospital conference which opens at 10 o’clock 
on Monday in the grand ballroom of the Bellevue- 
Stratford Hotel. The conference will continue 
on Tuesday and Wednesday. 

General headquarters for the Clinical Congress 
will be established at the Bellevue-Stratford Hotel 
where all of the rooms on the second floor, includ- 
ing the grand ballroom, have been reserved for 
scientific meetings, conferences, film exhibitions, 
registration and ticket bureaus, bulletin boards, 
executive offices, technical exhibition, etc. 

Attendance at the Philadelphia session will be 
limited to a number that can be comfortably ac- 
commodated at the clinics, under which plan it 
will be necessary for those who wish to attend to 
register in advance paying the registration fee of 
$5.00. Attendance at the clinics will be controlled 
by means of special clinic tickets, which plan pro- 
vides an efficient means for the distribution of 
visiting surgeons among the several clinics and in- 
sures against overcrowding, the number of tickets 
issued for any clinic being limited to the capacity 
of the room in which that clinic will be given. 
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PRELIMINARY CLINICAL PROGRAM 


GENERAL SURGERY, GYNECOLOGY, OBSTETRICS, UROLOGY, ORTHOPEDICS 


UNIVERSITY HOSPITAL 
Tuesday 
Cuaries C. Norris, C. A. Benney and D. P. Murpuy 
9. Gynecological operations and demonstration of 

cases. 

Drs. MULLER, OVERHOLT and RADEMAKER—g. Surgical 
clinic, abdominal cases. 

EpMuND B. Piper and stafi—g. Obstetrical operations. 

C. H. Frazier and F. C. Grant—c. Neurosurgical clinic. 

Drs. MuLiter, Overnott and RADEMAKER—2. Dry 
clinic: Special tests used in the study of vascular 
disturbances; opaque solutions available in the roent- 
genological study of surgical patients; factors in the 
production of chills following intravenous infusions; 
intraperitoneal and intrapleural pressure relation- 
ships; the course of events in acute appendicitis. 

I. S. Ravpin—2. Gall bladder surgery, operations and 
demonstration of cases. 

C. H. Frazier and F. C. Grantr—2:30. Neurosurgical 
clinic, demonstration of interesting cases. 


Wednesday 
FLoyp E. KEENE and staff—g. Gynecological operations. 
I. L. ELIASON and staff—o. General surgical clinic. 
F. C. Grant—g. Neurosurgical clinic. 
A. Bruce Grit and staff—2. Orthopedic surgery, dry 
clinic with demonstration of end results. 


Thursday ; 

C. H. Frazrer and F. C. Grant—g. Neurosurgical oper- 
ations. 

Drs. MULLER, OVERHOLT and RADEMAKER—g. Surgical 
clinic, thoracic cases, operations and demonstration 
of cases. 

EpMuUND B. Piper and staff—9. Obstetrical operations. 

Drs. MULLER, OverHOLT and RADEMAKER—2. Dry 
clinic: Results in the surgical treatment of lung 
abscess; methods of treating empyema; presentation of 
“follow-up” chest cases of lung abscess, bronchiec 
tasis, chronic empyema and pulmonary tuberculosis. 

A. Bruce GILt and staff—2. Orthopedic operations. 

B. J. ALPERS—2:30. Neuropathological conference. 


Friday 
C. H. Frazier—g. Neurosurgical clinic. 
FLoyp E. KEENE and staff—g. Gynecological operations. 


EpMUND B, Prper—g. Obstetrical operations. 
E. L. Exvrason and staff—g. Fracture clinic. 
PENNSYLVANIA HOSPITAL 
Tuesday 
CHARLES F. MiTCHELL and associates—g. Surgical clinic. 
Wednesday 
Joun H. Grspon and associates—g. Surgical clinic. 


Thursday 
CHARLES F. MITCHELL and associates—g. Surgical clinic. 


Friday 
Joun H. Grppon and associates—g. Surgical clinic. 


JEFFERSON HOSPITAL 
Tuesday 
P. BRooKE BLAND and _ staffi—g9. Gynecology and ob- 
stetrics. 
J. TORRANCE RUGH and staff—1o. Orthopedics. 
J. Cuatmers DaCosta and staff—1r. General surgery. 
Tuomas C, STELLWAGEN and staff—11. Genito-urinary 
surgery. 
Joun H. Gipson and staffi—z2. General surgery. 


Wednesday 


Brooke M. Anspacu and staff—9. Gynecology. 
P. BrooKE BLAND and _ staff—g. Gynecology and ob- 


stetrics. 

Tuomas C, STELLWAGEN and staff—11. Genito-urinary 
surgery. 

J. Cuatmers DaCosta and staff—z2. General surgery. 

Thursday 

P. Brooke BLAND and_ staff—g9. Gynecology and ob- 
stetrics. 

Tuomas C. STELLWAGEN and staff—1o. Genito-urinary 
surgery. 


J. Cuatmers DaCosta and staff—11. General surgery. 
J. Torrance Rucu and staff—ir. Orthopedic surgery. 
P. Brooke BLANp and staff—4. Obstetrics. 


Friday 
BrooKE M. Anspacu and staff—g. Gynecology. 
P. Brooke BLAND and staff—o. Gynecology and ob- 
stetrics. 
Tuomas C. STELLWAGEN and staff—11. Genito-urinary 
surgery. 
Joun H. Ginspon—11. General surgery. 


ORTHOPEDIC HOSPITAL 


Tuesday 
A. P. C. Asuuurst, R. L. Joun and FE. T. CrossAn—tr. 
Out-patient clinic. 
A. B. Gitt—g. Orthopedic operations. 
Thursday 


A. P. C. Asnuurst—g. Orthopedic operations. 
WitiraM J. TAyYLor—1. Out-patient clinic. 


Frida y 
WiiiiAM J. TAyLor—1. Orthopedic operations. 


FRANKFORD HOSPITAL 


Tuesday 
C. F. Nassau, L. D. ENGLERTH and B. CHANDLEE—o. 
General surgery. 
Wednesday 
EDWARD SCHUMANN and FREDERICK KELLER—g. Gyneco- 
logical clinic. 
Thursday 
W. E. ParkE—g. Gynecological clinic. 
GEORGE HANNA—g. Obstetrical clinic. 
L. D. ENGLERTH and B.CHANDLEE—2. Fracture clinic. 
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SAMARITAN HOSPITAL 
Monday 

WitirAM A. STEEL—1. Surgical operations. 

W. Hersey THomAs—3. Genito-urinary surgery. 

TEMPLE Fay—3. Surgical treatment of epilepsy. 

EUGENE P. PENDERGRASS—3. Surgical radiologic con- 
ference, roentgenologic diagnosis of hypertrophied 
gastric mucosa and pedunculated tumors of the 
stomach prolapsing into the duodenum. 

FRANK W. KONzELMAN—4. Surgical pathological con- 
ference. 

Tuesday 

TEMPLE Fay—g. Neurosurgical clinic, encephalography. 

W. Wayne Bascock—10. General surgical operations. 

FRANK C. HAmmonp, H. Duncan and C. S. MILLER—r1. 
Operative gynecology. 

Harry Hupson—1. Orthopedic surgery. 

TrempLte Fay—3. Management of traumatic injuries to 
the brain. 

EUGENE P, PENDERGRASS—3. Surgical radiological con- 
ference, roentgenologic diagnosis of liver abscess and 
subdiaphragmatic collections. 

FRANK W. KonzELMAN—4. Surgical pathological con- 
ference. 

Wednesday 

WILiiAM N. PARKINSON—g. General surgical operations. 

TemPpLE Fay—g. Neurosurgical clinic, spinal cord 
tumor cases. 

W. Wayne Bascock—10. General surgical operations. 

Louis ConrEN—r1o. Artificial pneumothorax on ambulant 
patients. 

FRANK C, Hammonp, H. DuncAN and C. S. MILLER—12. 
Operative gynecology. 

WitiraM A. SteEEL—1. General surgical operations. 

H. Z. HissoMan—3. Atypical neuralgia and trigeminal 
neuralgia. 

EUGENE P, PENDERGRASS—3. Surgical radiological con- 
ference, roentgenologic study of the neck and upper 
respiratory tract. 


FRANK W. KonzELMAN—4. Surgical pathological con- 


ference. 
Thursday 
TemMpLE Fay—g. Neurosurgical clinic, cerebellar tumor 
cases. 


W. Wayne Bascock—10. General surgical operations. 

FRANK C. Hammonp, H. Duncan and C, S. MILLER—12. 
Operative gynecology. 

Witiiam A. STEEL—12. Buerger’s clinic, operative and 
ambulant cases. 

JessE ARNOLD—1. Obstetrics. 

TrempLe Fay—3. Neurosurgical clinic, hydration states, 
normal in eclampsia and uremia, and acute toxic 


states. 

EUGENE P, PENDERGRASS—3. Surgical radiological con- 
ference. 

FRANK W. KonzeELMAN—4. Surgical pathological con- 
ference. 


Friday 
WitttAM N. Parkinson—g. General surgical operations. 
TEMPLE FAy—g. Neurosurgical clinic, gangliectomy or 
sympathectomy. 
W. Wayne Bascock—10. General surgical operations. 
Louis CouEN—10. Artificial pneumothorax on ambulant 
patients. 
FraNK C. Hammonp, H. DuncaAN and C. S. MILLER—12. 
Operative gynecology. 
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WIiLiiAM A, STEEL—1. Operative surgery. 

W. Hersey THomas—3. Genito-urinary operations. 

TeMPLE Fay—3. Neurosurgical clinic. 

EUGENE P. PENDERGRASS—3. Surgical radiological con- 
ference, encephalography. 

FRANK W. KoNzELMAN—4. Surgical pathological con- 
ference. 


GRADUATE HOSPITAL 


Monday 

GreorGE FE. PFrAHLER—2. 
malignant diseases. 

GEORGE PIERSOL—2. 
ORLANDO PETTy—4. 


Radiation in diagnosis of 
Dry clinic: Cardiorenal cases. 
Demonstration of diabetes cases. 


Tuesday 
H. L. Bockus—g. Gastro-intestinal diagnosis. 
WALTER E. LEE—g. General surgical clinic. 
B. A. Toomas—z2. Genito-urinary operations. 


Wednesday 
Joun P. Jopson—g. General surgery. 
H. L. Bockus—z. Gastro-intestinal diagnosis. 
EUGENE A. CASE—2. Surgical pathology. 
GEORGE PrersoL—z2. Dry clinic: Cardiorenal cases. 
Thursday 
EUGENE A. CASE—2. Surgical pathology. 


C. F. Martin and W. O. HERMANCE—g. 
tions. 


Rectal infec- 
Friday 
J. B. Carnettr—g. General surgical clinic. 
B. A. Tuomas—z2. Genito-urinary operations. 
GEORGE PrersoL—z2. Dry clinic: Cardiorenal cases. 
Greorce E. PrAHLER—2. Radiation in diagnosis and 
treatment of malignant diseases. 


ST. AGNES HOSPITAL 


Tuesday 
E. C. MurpHyY—g. 


General surgical clinic. 
LEONARD AVERETT 


-10. Gynecological clinic. 
Wednesday 
J. W. BRransFreLp—g. 


G. M. DorRANCE—2. 
clinic. 


General surgical clinic. 
General surgery and cleft palate 


Thursday 
. F. X. Jones—g. General surgical clinic. 
Joun A. McGuinn—10. Gynecological clinic. 
W. W. Van Dotsen—11. Obstetrical clinic. 


Friday 
G. M. Dorrance—g. General surgical clinic. 


NORTHEASTERN HOSPITAL 


Tuesday 
EK. C. Davis—2. 


’ 


Proctology. 
lr. T. Tuomas and J. C. Scotr—3. 


Dry clinic, fractures 
and dislocations. 


Wednesday 


J. B. Lownes—4. Genito-urinary surgery. 


Thursday 
J. S. RAupENBUSH—2. Gynecology and obstetrics. 
T. T. Toomas—3. General surgery. 





LANKENAU HOSPITAL 
Monday 


Joun B. Deaver—12. General surgical clinic. 
WittramM MacKInnty—3. Cystoscopy. 


Tuesday 
STANLEY REIMANN and staff—g. Exhibit of pathological 
specimens and demonstration of laboratory tests. 
Dr. HammMETT—g. Chemistry of cell division. 
Mrs. McNett—g. Exhibition of drawings of pathological 
specimens. 
Miss Jastrow—11. Exhibition of follow-up service. 
ROBERT SHOWMAKER—1I1. X-ray demonstration. 


Wednesday 
STANLEY REIMANN and staff—g. Exhibit of pathological 
specimens and demonstration of laboratory tests. 
Dr. HammMett—g. Chemistry of cell division. 
Mrs. McNetr—g. Exhibition of drawings of pathologi- 
cal specimens. 
Cotsy ENGEL—9. Injection treatment of varicose veins. 
Miss Jastrow—11. Exhibition of follow-up service. 
ROBERT SHOWMAKER—11. X-ray demonstration. 
Joun B. Deaver—12. General surgical clinic. 


Thursday 
STANLEY REIMANN and_ staff—o. Exhibit of patho- 
logical specimens and demonstration of laboratory 
tests. 
Dr. HAMMETT—9. 
Mrs. McNett 
specimens. 
Miss JAstrow—11. Exhibition of follow-up service. 
ROBERT SHOWMAKER—1I1. X-ray demonstration. 
Joun B. DEAvER—12. General surgical clinic. 


Chemistry of cell division. 
g. Exhibition of drawings of pathological 


Friday 
CoLsy ENGEL—9. Injection treatment of varicose veins. 
STANLEY REIMANN and staff—g. Exhibit of pathological 
specimens and demonstration of laboratory tests. 
Dr. HammMetTr—g. Chemistry of cell division. 
Mrs. McNetr—g. Exhibition of drawings of pathologi- 
cal specimens. 
Miss JAstrow—11. Exhibition of follow-up service. 
ROBERT SHOWMAKER—11. X-ray demonstration. 
WILtiAM MacKInnEY—3. Cystoscopy. 


ST. JOSEPH’S HOSPITAL 


Monday 


FRANCIS J. McCuLLouGH—3. Obstetrica) clinic. 


Tuesday 


MELVIN M. FRANKLIN—9. 
F. Hurst MATER 


Fractures in children. 
10. Gynecological operations. 
Wednesday 


James A. KELLY—o. 
Joun F. X. Jones—o. 


General surgical clinic. 
General surgical clinic. 
Thursday 

ALEXANDER E, BuRKE—8. Gynecological surgery. 

F. Hurst Marer—1o. Gynecological surgery. 

Cuares F. Nassau—1o. General surgery. 


Friday 
MELVIN M. FRANKLIN—9. Surgery of children. 
FrANcIS J. McCuLLoOUGH—3. 


Obstetrical clinic. 
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JEWISH HOSPITAL 


Tuesday 
Puictie WILLIAMS and IE. SCcHUMANN—9. 
ecology. 
RALPH GOLDSMITH—10. 
WitiraM H. KELLER—2. 


Operative gyn- 


Fracture clinic. 
General surgical operations. 


We dnesday 
FRANK B. BLock—g. General surgical operations. 
Moses BEHREND—11. General surgical clinic. 
THOMAS STELLWAGEN and Joun B, LowNEs—z2. 
ical operations. 
Lron BRINKMANN—2. 


Urolog- 
General surgical operations. 


Thursday 
Moses BEHREND—9. 


General surgical clinic, moving 
pictures; gastro-enterological cases. 
Friday 
PutLire WILLIAMS and E. ScoHuMANN—g. Operative gyne- 


cology. 
RALPH GOLDSMITH— 10. 
WILLIAM H. KELLER—2. 


Fracture clinic. 
General surgical operations. 


NORTHWESTERN GENERAL HOSPITAL 


Monday 
J. S. RaupbENBUSH—2. Gynecology. 
Tuesday 
J. B. Mencke, Ropert Boyer and E. B. PARKER—g. 
General surgical operations. 
Artuur D. Kurtz—2:30. Orthopedic clinic. 


Wednesday 
J. B. Mencke, Rosert Boyer and FE. B. PAaRKER—9. 
General surgical operations. 
J. S. RaupENBUSH—12. Gynecology. 
ki. C. Davis—3. Rectal clinic. 
Thursday 
J. B. MenckeE, Robert Boyer 
General surgical operations. 
L. F. MILLIkKEN—2:30, Genito-urinary surgery. 


and E. B. PARKER—o9. 


CHESTNUT HILL HOSPITAL 


Tuesday 
Joun McCLoskeEy—10:30. General surgical clinic. 
Drs. SCHUMANN, BARRETT and Towson—11. Operative 
obstetrics. 
Thursday 
CHARLES BEHNEY—9g. Operative gynecology. 
ALEXANDER RANDALL—g. Urological clinic. 


Friday 
W. C. SHEEHAN and L. HERGESHEIMER—g. General sur- 
gery. 
Drs. SCHUMANN, BARRETT and Towson—11. Operative 
obstetrics. 


ST. CHRISTOPHER’S HOSPITAL 
Tuesday 
Staff—1o. General surgery. 
Friday 
R. L. Joun—10. Orthopedics. 
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PRESBYTERIAN HOSPITAL 


Tuesday 
I. B. HopGcr and H. P. BRowN—g. General surgery. 
A. B. Gittand T. Orr—2. Orthopedics. 


Wednesday 
DD. B. Prerrrerand J. S. RopMAN—g. General surgery. 
B. A. THomas, J. C. Brrpsatt and F. G. HArrison—-2. 
Genito-urinary surgery. 


Thursday 
J. H. Jorson and W. E. Curistie 
operations. 
J. H. Grrvin, G. M. Laws and J. P. Lewis—z2. 
cological operations. 


g. General surgical 


Gyne- 


Friday 


J. Speeseand F, A. Botrhe—g. General surgery. 


MT. SINAI HOSPITAL 
Monday 
Moses BenreEND—1:15. General surgical operations. 


Tuesday 
General surgical operations. 
clinic, opera- 


BENJAMIN LiIpSHUTZ—9g. 
ALEXANDER RANDALL—1:30. Urological 
tions and demonstration of cases. 


Wednesday 
CHARLES MAzeER—g. Operative gynecology. 
Morris CooperMAN-—2. Orthopedic clinic, 
and demonstration of cases. 


operations 


Thursday 


BrERNARD MANN—g. Operative gynecology. 


ALEXANDER RANDALL—1:30. Urological clinic, opera 
tions and demonstration of cases. 
Friday 
BENJAMIN LipsHutz—g. General surgical operations 


and demonstration of cases. 
Moses BrHREND—1. General surgical operations and 
demonstration of cases. 


KENSINGTON HOSPITAL FOR WOMEN 


Tuesday 
H. C. DeEAveR—12. General surgery. 
Wednesday 


WitiiAm EE. PARKE—10. General surgery. 
Joun B. Hatnes——3:30. Cystoscopic clinic. 


Friday 
H. C. DEAveER—12. General surgery. 


AMERICAN ONCOLOGIC HOSPITAL 
Tuesday 
Avpert E. Borne, Cuartes EK. CopMan, Georce M. 
DorRANCE, WILLIAM C. Hueper, Brapy A. HUGHEs, 
C. B. LonGNecker, SAMUEL McCtary III, ELiicre 
McDonatp, WitttAM S. Newcomet, Damon B. 
PFEIFFER, WILLIAM D. Ropinson, JESSE W. SMITH, 
WILuiAM H. SPENCER and S. E. Tracy—g. Clinical 
conference with exhibition of patients: Fibroid 
tumors, breast cases, congenital mouth cases, heman- 
giomas, etc. 


AMERICAN COLLEGE OF SURGEONS 


J. T. Rucu 
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PHILADELPHIA GENERAL HOSPITAL 


Tuesday 
M. P. WArmutTH—g. General surgery. 
FRANK C. HaMMonD—g. Gynecology and obstetrics. 
Wednesday 
g. Orthopedics. 
HusBLey OweEN—2. General surgery. 
Thursday 
Joun O. BoweEr—g. General surgery. 
kX. A. SCHUMANN—g. Gynecology and obstetrics. 
Witiiam H. MacKinney—z. Genito-urinary surgery. 
Friday 
Harvey M. RiGHTteR—g. General surgery. 
Staff—2. X-ray demonstration. 


ST. LUKE’S AND CHILDREN’S HOMEOPATHIC 
HOSPITAL 
Tuesday 
A. B. WessteR—g. Surgical clinic. 


WarreEN C. MERCER and staff—g. Obstetrical clinic. 


Wednesday 


Hersert P. Leorowp and staff—o. 
WILuiAM C. HUNSICKER and staff 


Surgical clinic. 
‘g. Urological clinic. 


Thursday 
H. K. Roesster—g. Surgical clinic. 
RicHARD W. LARER, JOHN A, BROOKE 
Orthopedic clinic. 
James D. Scuortetp and Staff 
the rectum. 
Weston D. BAyLEy and _ associates—2. 
symposium on injuries of the head. 
FRANK C, BENSON and staff—2. Dry clinic: Indications 
and contra-indications for use of radium in myopathic 
haemorrhage. 

G. Morris GOLDEN and group—2. Dry clinic and sym- 
posium on pre- and postoperative problems of toxic 
goiter. 


and staffi—g. 
g. Clinic on diseases of 


Neurosurgical 


METHODIST EPISCOPAL HOSPITAL 


Tuesday 
Damon B. PretrreER and CALVIN 
General surgical operations. 


M. SmytTH, JR.—9. 


Wednesday 
Joun C. Hirst and Leonarp HAMBLOCK—9, 
gynecology and obstetrics. 
James H. BALDwin—g. General surgical operations. 


Operative 


Thursday 


GEORGE SCHWARTZ—g. General surgical operations. 


Friday 


Damon B. PrerkreR and CALVIN 
General surgical operations. 


M. SmyTH, JR.—g. 


GERMANTOWN HOSPITAL 
Wednesday 
WILuiAM B, SwartLEY—10. General surgery. 
Friday 
WiiiiAM B. SwartLey—r1o0. General surgery. 








EPISCOPAL HOSPITAL 


Monday 
H. C. DeAver—1:30. General surgical clinic. 
Tuesday 
Lours H. MUTSCHLER 
Joun B. Haines—z2. 
TEMPLE Fay—2. 


11:30. General surgical clinic. 
Urological clinic. 
Neurosurgical clinic. 
Wednesday 
A. P. C. AsHuurst—g. General surgical clinic. 
R. L. Joun—1:30. Orthopedic clinic. 
R.S. BromER—2. X-ray demonstration. 


Thursday 
Rosert H. Ivy—g. Oral surgery. 
I. G. ALEXANDER—9g. General surgical clinic. 
H. C. DeEAvER—1:30. General surgical clinic. 


Friday 


Louts H. MuUTSCHLER 
Joun B. Harnes—z. 


11:30. General surgical clinic. 
Urological clinic. 


ST. MARY’S HOSPITAL 


Tuesday 
James A. KELLY—9. 
WILLIAM J. RYAN—9. 
WiciraAm E. PARKE—1. 


General surgery. 

General surgery. 
Obstetrical clinic. 
Wednesday 

A. P. KEEGAN—g. General surgery. 

WitirAm Morrison—g. Gynecology. 

Thursday 

Henry K. SEELAUS—g. General surgery: 

Josern ToLAnD—g. Gynecology. 

J. Sruart LAwrENcCE—1. Obstetrical clinic. 


Friday 


P. A. McCartuy—g. General surgery. 


Leo WojczyNnskKI—g. Gynecology. 
WOMAN’S SOUTHERN HOMEOPATHIC 
HOSPITAL 
Tuesday 


Joun Dean Exwiort, T. C. Geary and Tuomas Doy.Lr 


9. General surgical clinic. 
Leon T. AsHcrAFT—2. Urological surgery. 
Wednesday 


Joun A. Brooke—2. Orthopedic surgery. 


Thursday 
NATHANIEL F. LANE—2. 


Gynecological clinic. 
NEWLIN F, PAxsoN—2. 


Friday 


WARREN C. MeRCER—2. Postnatal clinic. 


WOMAN’S HOMEOPATHIC HOSPITAL 
Tuesday 
Francis L. HUGHES—g. Gynecological clinic. 
W ednesday 


ARTHUR HARTLEY—g. General surgical clinic. 
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Lipiodol study of fallopian tubes. 





MISERICORDIA HOSPITAL 


Tuesday 
J. A. Ketry and B. R. BeLtrran—o. 
erations. 
IF. MoOGAVERO—11. Pre 


General surgical op 
and postoperative care. 


Wednesday 

G. P. MULLER and T. RYAN—g. 
tions. 

Dr. DOUGHERTY—II. 


General surgical opera 
Fractures of the femur. 


Thursday 
J. A. Ketty and B. R. Bettran—g. 
operations. 
J. A. Swarkey and D. C. Grist—11. 
operative results in fractures. 


General surgica 


Blood transfusion; 


Friday 
G. P. MULLER and T. RvAN—o. 
tions. 
J. B. Carpone and FE. J. Garvin—trt. 
clinic. 


General surgical opera- 


General surgical 


WOMAN’S MEDICAL COLLEGE HOSPITAL 


Tuesday 


Husiey R. Owen—g. General surgery. 


Wednesday 
MarGaret CC. SturGcis—-9. Demonstration of the use 
of carbon dioxide tubal insufflation and uterosal- 
pingogramsin the diagnosis of sterility. 
Thursday 
CATHARINE MACFARLANE—9g. Gynecological clinic. 
Friday 
Joun S. RopMan—g. General surgery. 
PENNSYLVANIA HOSPITAL 
(Maternity Department and Lying-In Hospital) 
Tuesday 
N. W. Vaux and staff—g. Obstetrics and gynecology. 
Wednesday 
*. B. Preer and staff—o. 


Obstetrics and gynecology. 


Thursday 
N. W. Vaux and staff—g. Obstetrics and gynecology. 


Friday 


). B. Preer and staff—g. Obstetrics and gynecology. 


WOMAN’S HOSPITAL 


Tuesday 


Emity W. AuGe—g. General surgery. 


Wednesday 


Fairu S. FerreERMAN—g. Cystoscopic demonstration. 


Thursday 


Lipa S. CoGitt—2. Obstetrical demonstration. 


Friday 
Marie Formap—g. Gynecological clinic. 

















COOPER HOSPITAL 
(Camden) 
Tuesday 
P. M. Mecray, A. S. Ross, F. W. SHarer, and I. E, 
DEIBERT—9. General surgical operations. 
T. B. Leg, A. B. Davis, and G. F. West—g. Operative 
gynecology and obstetrics. 
I. E. DerBert and R. S. GAMoN—ro. Fracture clinic. 
Wednesday 
P. M. Mecray, A. S. Ross, F. W. SHAFER, and I. E. 
DEIBERT—g. General surgical operations. 
. F. Buzsy—g. Operative orthopedics. 
. H. Lreprncort and D. F. BENTLEY—2z. 
erations. 
> M. Mecray, A. S. Ross, F. W. SHarer, and I. E. 
DEIBERT—2. End results in fracture cases. 
B. F. Buzsy—3. Demonstration of orthopedic cast and 
end results. 


ww 


Urological op- 


3 SP 


Thursday 
P. M. Mecray, A. S. Ross, F. W. SHarer, and I. E. 
DrEIBERT—g. General surgical operations. 
‘.. B. Lege, A. B. Davis, and G. F. West—g. 
gynecology and obstetrics. 
. S. Ross—2. End results in industrial injuries (New 
Jersey State Clinic). 
Friday 
P. M. Mecray, A. S. Ross, F. W. SHarer, and I. E. 
DrEIBERT—g9. General surgical operations. 
B. F. Buzsy—g. Operative orthopedics. 
I. E. Derpert and R. S. GAaMon—1o. Fracture clinic. 


> 
—_— 


Operative 


> 


CHILDREN’S HOSPITAL 
WALTER Este_t Lee. Surgical clinic. 
WiiuiaM A. Jaquettre. Dental clinic. 
Howarp CuHILpS CARPENTER. Preventive 
reference to surgical diseases in children. 
Susan C, Francis, R.N. Hospital management from 
surgical viewpoint. 
J. C. Grrrincs. Medical aspect of surgical cases in chil- 
dren. 
RALPH S. Bromer. Roentgenological aspect of children’s 
diseases. 
Epwarp F,. Corson. Bone syphilis and other allied sur- 
gical conditions. 
C. C. Norris. Vaginitis clinic, 


EVANS DENTAL INSTITUTE 
Tuesday 
‘9. Fracture of the jaw. 


medicine in 


RosBert H. Ivy 


Wednesday 


LAWRENCE Curtis—g. Oral surgical clinic. 


Thursday 
Rosert H,. Ivy and Lawrence Curtis—g. 
surgical clinic. 
BABIES HOSPITAL 
Tuesday 
JouN SINCLAIR and WILLIAM BaTEs—2:30. Presentation 
of follow-up cases of intussusception and congenital 
hypertrophic stenosis. 


Oral 


Thursday 
Joun Srnciarr and I, BrinpER—2:30. Conservative treat- 
ment of cervical adenitis. 
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HAHNEMANN HOSPITAL 


Monday 
LEOPOLD—2. Hernia clinic. 
James and staff—z2. Operative gynecology. 


BH. P. 
D. B. 
Tuesday 


D. B. WespstER—g. Fracture clinic. 


Joun E. JAmes and staff—z2. Obstetrics. 

L. T. Asucrart and staff—z2. Genito-urinary surgery. 
Wednesday 

L. T. AsHcrAFT and FRANK BENSON—g. Neoplasms of 


the genito-urinary tract. 

H. L. NortHrop—2. General surgical clinic. 
Thursday 

J. DEAN ELLiott—g. General surgical clinic. 
D. B. James and staff—g. Operative gynecology. 
Joun A. Brooke and staff—2. Dry clinic, orthopedic 

surgery. 

Friday 

H. L. Norturop and staff—o. General surgical clinic. 
FRANK BENsSoN—g. Indications for radium treatment. 


STETSON HOSPITAL 
Monday 
Cart F. KoEn1iG—1:30. X-ray demonstration. 
Tuesday 


WittrAm T. Exuis and Joun 
surgery. 


A. BoGeErR—12. General 


Wednesday 
STEPHEN E. Tracy—8:30. Gynecology. 
Cart F. KoENIG—1:30. X-ray demonstration. 
Friday 
8:30. Gynecology. 
1:30. X-ray demonstration. 


STEPHEN E. TRAcY 
Car F. Koenic 


JEANES HOSPITAL 


Wednesday 


R. W. TEAHAN—2. Carcinoma of breast. 
C. A. Wurrcomp—z2. Lung tumors. 
E. E. Downs—z2. The saturation method of X-ray treat- 


ment. 
W. S. HAstTInGs—2. 
cal specimens. 


Exhibition of interesting pathologi- 


Thursday 
R. W. TeEAHAN—2. Carcinoma of skin. 
C. A. Wuitcomp—2. Mediastinal masses. 
EK. E. Downs—z. Exhibition of interesting X-ray films. 
W. S. Hastincs—2. Exhibition of interesting pathologi- 
cal specimens. 


U. S. NAVAL HOSPITAL 
Tuesday 


Staff—g. Surgical operations. 
Wednesday 
Staff—g. Surgical operations. 
Thursday 
Staff—g. Surgical operations. 
Friday 
Staff—2. Discussion of surgical cases or surgical topics. 








SURGERY, GYNECOLOGY AND OBSTETRICS 


SURGERY OF THE EYE, EAR, NOSE AND THROAT 


JEFFERSON HOSPITAL 


Tuesday 
Louts H. Cierr and staff—g. Bronchoscopy. 
F. O. Lewis and staff—g. Nose and throat operations. 


Wednesday 
F. O. Lewis and staff—1o. Carcinoma of larynx. 
Louis H. Cverr and staff—11. Bronchoscopy. 
Thursday 


Louts H. CLerr and staff—g. Bronchoscopy. 
F. O, Lewis and staffi—g. Nose and throat operations. 


Friday 
C. KE. G. SHANNON and staff—3. Ophthalmology. 


MT. SINAI HOSPITAL 


Monday 
C. W. LEFEvER—3:30. Eye clinic, operations and demon- 
stration of cases. 
Tuesday 
Lewis FisHer—r. Ear, nose and throat clinic, operations 
and demonstration of cases. 
Wednesday 
Davin HustkK—2:30. Ear, nose and throat clinic. 
GABRIEL TUCKER—4. Bronchoscopy. 
Thursday 
Morris WEINSTEIN—2. Ear, nose and throat clinic, opera- 
tions and demonstration of cases. 
Friday 
MattTHew ErsNer—1. Ear, nose and throat clinic, opera- 
tions and demonstration of cases. 


ST. JOSEPH’S HOSPITAL 


Tuesday 
GrorGe Mortey MARSHALL—g. The Marshall operation 
for nasal deformity with end results. 
A. J. KEENAN—3. Otolaryngological operations. 
Wednesday 


ARTHUR WRIGLEY—g. Otolaryngological operations. 


Thursday 
GreorGE Mortey MarsHatt—g. The radical mastoid 
with end results. 


C. T. McCartuy—z. Otolaryngological operations. 


Friday 
Francis V. GoWwEN—g. Otolaryngological operations. 


UNIVERSITY HOSPITAL 
Wednesday 
GrorGE FETTEROLF and staff—2. Otolaryngological clin- 
ic, operations and demonstration of cases. 
Friday 
GrEoRGE FeTTeROLF and staff—2. Otolaryngological clin- 


ic, operations and demonstration of cases. 
T. B. Hottoway—4. Ophthalmological clinic. 


SAMARITAN HOSPITAL 


Monday 
MATTHEW ERSNER—3. Operative otology. 


Tuesday 
CHEVALIER JACKSON and associates—8:30. Bronchoscopic 
clinic. 
ROBERT RippATH—2. Laryngological clinic. 
LuTHER C, PETER—3. Operative ophthalmology. 


Wednesday 
CHEVALIER JACKSON and associates—8:30. Bronchoscopic 
clinic. 
Thursday 
CHEVALIER JACKSON and associates—8:30. Bronchoscopic 
clinic. 


ROBERT RmpPpATH—z2. Operative laryngology. 

LuTHER C, PeTER—4. Ophthalmological surgery. 
Friday 

CHEVALIER JACKSON—8:30. Bronchoscopic clinic. 

MATTHEW ERSNER—4. Otological clinic. 


EPISCOPAL HOSPITAL 
Monday 


FREDERICK Krauss—z. Eye clinic. 
W. R. Watson—z. Ear, nose and throat clinic. 


Tuesday 
HAROLD VON GOLDBERG—2. Eye clinic. 
Wednesday 
W. R. Watson—1:30. Ear, nose and throat clinic. 
A. G. FEWELL—3. Eye clinic. 
Thursday 
C. C. BrepERT—1:30. Ear, nose and throat clinic. 
FREDERICK Krauss—1:30. Eye clinic. 
Friday 
C. C. BrepERT—1:30. Ear, nose and throat clinic. 
HAROLD VON GOLDBERG—1:30. Eye clinic. 


JEWISH HOSPITAL 
Wednesday 
J. C. Kntre—3. Ophthalmological operations. 


Thursday 
A. S. KaurMan and R. F. Rippatu—z. Otolaryngologi- 


cal operations. 
ST. MARY’S HOSPITAL 
Tuesday 
Witi1AM Grapy—3. Otolaryngology. 


Wednesday 
F. A. Murpry—3. Ophthalmology. 


Thursday 


R. T. M. DoNNELLY—3. Ophthalmology. 
Epwarp MurpHy—3. Otolaryngology. 














CLINICAL CONGRESS OF AMERICAN COLLEGE OF SURGEONS 


LANKENAU HOSPITAL 
Monday 
W. J. CrercHTon and Dr. Smita—r, Eye clinic. 
Tuesday 
W. J. CrercHTon and Dr. SmitrH—t1. Eye clinic. 


RatpH BuTtier and J. A. BaBBirr—z2. Ear, nose and 
throat clinic. 


Wednesday 
W. J. CREIGHTON and Dr. SmitH—t1. Eye clinic. 
Friday 
W. J. CREIGHTON and Dr. SmitH—1. Eye clinic. 


RaLpH Butter and J. A. BAsBitt—z2. Ear, nose and 
throat clinic. 


ST. CHRISTOPHER’S HOSPITAL 


Monday 
H. J. Witiiams or E. H. CAMPBELL—1:30. 
throat clinic. 


Nose and 


Wednesday 
H. J. Wrtxrams or EF. H. CAMpBELL—g. Nose and throat 
clinic, 
Thursday 


Dr. FELDMAN—10. Eye clinic. 


Friday 
H. J. Witiiams or E. H. CAMPBELL—1:30. 
throat clinic. 


Nose and 


NORTHWESTERN GENERAL HOSPITAL 


Tuesday 
M. S. Ersner, H. S. WreDER and M. A. Zacks—z2. 
and throat clinic. 


Nose 


Thursday 
M. S. Ersner, H. S. Wreper and M. A. Zacks—2. 
and throat clinic. 
S. H. Brown—3. Eye clinic. 


Nose 


PHILADELPHIA GENERAL HOSPITAL 


Tuesday 

Rosert J. HUNTER—2. Laryngology. 
Friday 

L. WALLER DEICHLER—9g. Ophthalmology. 


FRANKFORD HOSPITAL 
Tuesday 


FRANK EMBERY and RoBert WaAtTT—2. 
throat clinic. 


Ear, nose and 


Wednesday 
Wiitiam H. CHANDLEE—2. Eye clinic. 
Dr. RicHArDSON—2. Ear, nose and throat clinic. 


NORTHEASTERN HOSPITAL 


Wednesday 
GEORGE E. SHAFFER—2. Sinus disease. 
G. A. LAwWRENCE—3. Ophthalmology. 
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GRADUATE HOSPITAL 


Monday 
R. Butier, G. M. Coates, S. R. SKILLERN, G. B. Woop 
and E. B. GLEASON—z2. Ear, nose and throat clinic. 
Tuesday 
R. Butier, G. M. Coates, S. R. SKILLERN, G. B. Woop 
and E. B. GLEASON—z2. Ear, nose and throat clinic; 
demonstration of cases of intercostal neuralgia. 
Thursday 
CHEVALIER JACKSON—g. Bronchoscopic clinic. 


MISERICORDIA HOSPITAL 
Monday 


J. E. Lorrus—z. Otolaryngological operations. 
Tuesday 
C. T. McCartoy—z2. Otolaryngological operations. 
Wednesday 


J. E. Lorrus—z2. Otolaryngological operations. 


Thursday 
C. T. McCartay—z. Otolaryngological operations. 
Friday 
J. E. Lorrus—z. Otolaryngological operations. 


CHESTNUT HILL HOSPITAL 


Tuesday 
Joun R. Davies—1. Ear, nose and throat clinic. 
Wednesday 
BenjAMIN. D. ParrRIsH—1:30. EAR, nose and throat 
clinic. 
Thursday 


Joun R. Davies—1. Ear, nose and throat clinic. 
CarL WILLiAMs—2. Ophthalmology. 

Friday 
BENJAMIN PARRISH—1:30. Ear, nose and throat clinic. 


WOMAN’S SOUTHERN HOMEOPATHIC 
HOSPITAL 
Thursday 
GiLsERT J. PALeNn, Carrott T. Haines, H. BAILey 
CuaLront and Everetr A. TyLER—2. Tonsillec- 


tomy and adenoidectomy clinic, adults and children 
under gas anaesthesia. 


WOMAN’S HOMEOPATHIC HOSPITAL 
Thursday 
Joseru V. F. Cray, J. R. Criswetr, and Cartes J. V. 
Fries, Jk.—g9. Nose and throat clinic. 
WOMAN’S MEDICAL COLLEGE HOSPITAL 
Tuesday 
MARGARET F, BuTLER—2. Ear, nose and throat clinic. 
Friday 
MarcGareEtT F, ButLEr—z2. Ear, nose and throat clinic. 
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PRESBYTERIAN HOSPITAL 


Monday 
H. M. Lancpon and J. M. THortncton—2. Ophthal- 
mology. 
Friday 
Y. P. StrauFFER, W. Cariss and O. R. KLtine—2z. 
laryngological operations. 


Oto- 


COOPER HOSPITAL 
(Camden) 
Tuesday 


. M. E_weitit—z2. Otolaryngological operations. 


Thursday 
. M. E_twe_t—z2. Otolaryngological operations. 
ST. LUKE’S AND CHILDREN’S HOMEOPATHIC 
HOSPITAL 
Tuesday 
Cuarces B. Hous and stafi—o. 
clinic. 


Ear, nose and throat 


WILLS EYE HOSPITAL 


Srarr—2, daily. Ophthalmological clinics, operations and 
demonstration of cases. 


HAHNEMANN HOSPITAL 


Tuesday 
H. S. WEAVER and staff—z2. Ear, nose and throat clinic. 


Thursday 
H. S. Weaver and staff—z2. Ear, nose and throat clinic. 


Friday 
FRANK NAGLE and Frep PeTErs—g. Cataract Operations. 
ST. AGNES HOSPITAL 


Tuesday 
BENJAMIN D. PARRISH—1. Ear, nose and throat clinic. 


Wednesday 
GEORGE F, J. KELLY—2:30. Ophthalmological clinic. 


CHILDREN’S HOSPITAL 
James A. Bassirrt and associates. Nose and throat clinic. 
EDWARD SHUMWAY. Eye clinic. 
STETSON HOSPITAL 


Thursday 


Cari LEE Fett—12. Ear, nose and throat clinic. 





